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STUDIES ON THE EPIDEMIOLOGY OF POLIOMYELITIS 


By C. C. Daverr, M. D., Epidemiologist, District of Columbia Health Department 
Part I 


To paraphrase a recent statement on science in general, the aim of 
epidemiology is to find out and expose, as far as is humanly possible, 
why diseases are as they are, and to learn the rules under which they 
act. Studies on the epidemiology of poliomyelitis have resulted in 
numerous hypotheses which have been altered by obtaining and 
studying additional data. 

The purpose of this section of the paper is to present certain infor- 
mation on the prevalence of poliomyelitis in the United States since 
1916, and to review the epidemiology of the disease as it was presented 
in 1916 and its developments during the succeeding 20 years. The 
year 1916 was selected as the starting point of this study because the 
epidemic of that year was intensively studied and reported upon, and 
the history of the disease previous to that time has been adequately 
reviewed. The second part of the paper presents in detail the dis- 
tribution of the disease by counties during the 5-year period from 
1933 to 1937, inclusive. 

Death rates rather than case rates are used in this section of the 
paper to show the prevalence of poliomyelitis in the various States 
because they probably are more nearly accurate. A study of case 
fatality rates disclosed the fact that there were wide fluctuations from 
year to year in some States, suggesting that cases were well reported 
in epidemic years and poorly reported in the intervals between epi- 
demics. In other States case fatality rates fluctuated within fairly 
definite limits, which might be regarded as an indication of fairly 
uniform reporting of cases. The decline in case fatality rates in the 
past 10 to 15 years might be explained on the basis of more complete 
reporting of cases, the inclusion of more abortive and nonparalytic 
cases among those reported, of a difference in the virulence of the 
virus, a more resistant host, or by a combination of two or more of 
the factors mentioned. 

The death rates presented in table 1 are based on data taken from 
Mortality Statistics Reports of the Bureau of the Census. The data 
shown in figure 1 are from the same source. 
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GEOGRAPHICAL DISTRIBUTION 


The epidemic of 1916, the most severe in the history of poliomyelitis 
in the United States, was most intense in New York and New Jersey. 
It extended into New England, where it was less severe, into the East 
North Central States, and as far south along the Atlantic coast as 
North Carolina. Montana also experienced a sharp outbreak in 1916. 
From 1917 to 1920, localized outbreaks occurred in a few scattered 
States located in different sections of the country. Judging by the 
death rates, the disease became more prevalent again in 1921, at 
which time outbreaks occurred in the New England, Middle Atlantic, 
East North Central, and West North Central States. The State of 
Washington in that year experienced the most severe outbreak of 
poliomyelitis, but none of the neighboring States had an unusual 
number of deaths from this cause. In 1924 and 1925 several of the 
Pacific Coast and Rocky Mountain States had outbreaks of the 
disease. 

In 1927 and 1928 death rates from poliomyelitis were higher than 
average in most parts of the country. In the Middle Atlantic States 
death rates were below the average for these 2 years, and no outbreaks 
occurred in the South Atlantic States south of North Carolina, in the 
East South Central States except for Kentucky, nor in the West 
South Central States. 

Most of the Rocky Mountain and Pacific Coast States experienced 
high death rates from the disease in 1930. A widespread outbreak 
occurred in the northeastern section of the country again in 1931. 
The New England and Middle Atlantic States were most severely 
affected. Outbreaks of less intensity occurred in several of the East 
North Central and West North Central States. 

In 1932 and 1933 a few localized outbreaks occurred in various sec- 
tions of the country. In 1934 a severe outbreak of poliomyelitis 
occurred in the extreme northwestern part of the country. The States 
of Washington, Idaho, and Montana were most severely affected. In 
California and Arizona the disease was also epidemic. 

In 1935, localized outbreaks occurred in Virginia, North Carolina, 
and Kentucky, and in several of the New England States. In 1936 
an epidemic broke out in the West South Central States. The out- 
breaks which occurred in the South Atlantic and East South Central 
States in 1935 and 1936 have been described in more or less detail in 
various reports, and their geographical distribution will be presented 
in detail in the second part of this paper. 

The mortality data for the year 1937 are not yet available for the 
various states. Other data show a widespread outbreak of polio- 
myelitis in the West South Central, West North Central, and several 
of the Rocky Mountain States. 
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From 1916 to 1937, inclusive, outbreaks of poliomyelitis have shown 
two characteristics. In 1916, 1921, 1927-28, 1931, 1934, and 1937 
they were widespread and affected fairly large areas. In the intervals 
between these widespread outbreaks, localized epidemics occurred in 
more or less restricted regions. In adjacent areas to these localized 
epidemics the disease appears to have been no more than endemic in 


character. 





MORTALITY FROM POLIOMYELITIS 
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FiGurE 1.—Poliomyelitis death rates per 100,000 population for certain States, 1915 to 1936. 

















The widespread outbreaks since 1915 have occurred at varying 
intervals from 3 to 5 years. The same geographical area is not always 
affected in successive outbreaks. In 1916 the epidemic was most in- 
tense in the Middle Atlantic and New England States; in 1921 the 
East North Central and West North Central States were most severely 
affected. In 1927 and 1928 the outbreak was most severe in the Rocky 
Mountain and Pacific Coast States. In 1931 the greatest intensity 
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was again found in the Middle Atlantic and New England States. 
The widespread outbreak in 1934 occurred in the Rocky Mountain 
and Pacific Coast States, and in 1937 in the West North Central 
and West South Central States. The localized epidemics in the 
intervening years showed even more irregularities as regards geograph- 
ical distribution and intensity. 

Although death rates are not available for the 48 States from 
1916 to 1936, inclusive, the available data clearly indicate that the 
disease occurs in every section of the country each year either in 
endemic or epidemic form. Judging from the available data for 
southern States, poliomyelitis seldom broke out in epidemics in this 
region previous to 1935. In the past 3 years, 1935, 1936, and 1937, 
as will be shown in the later section of this paper, there has been a 
definite increase in outbreaks in the South. 

The most definite change in the occurrence of poliomyelitis since 
1916 has been in the age distribution of persons affected. In 1916 and 
previous to that time, from two-thirds to three-fourths of the cases 
reported were in children under 5 years of age, while one-fifth or less 
were in persons 10 years of age and over. Since 1930, from one-third 
to one-half of reported cases have been in children less than 5 years 
of age, and one-fourth to one-third in persons 10 or more years of age. 
This change has been a gradual one over the past 20 years. In large 
cities there is still to be found a greater proportion of cases in children 
under 5 years than in rural regions, but the shift in the age distribu- 
tion is apparent. 

Except for this change in age distribution, there seems to have been 
little change in the behavior of the disease in recent years. Any re- 
duction in case fatality rates could be explained by more complete 
reporting of cases; better diagnostic facilities, a more complete knowl- 
edge of the disease, and the development of public health activities 
no doubt have led to better reporting. 


EPIDEMIOLOGY OF POLIOMYELITIS 


One may summarize as follows the prevailing views concerning the 
epidemiology of poliomyelitis twenty years ago: ! 

1. The generally accepted view was that poliomyelitis was caused 
by a filterable virus and could be transmitted to monkeys experi- 
mentally. Aside from man and certain monkeys, no other animals 
were known to be susceptible. Nasal and intestinal secretions of 
persons suffering with the disease usually contained the virus. It 
was believed that carriers were responsible for widespread infection. 

2. Monkeys could be infected with the virus by injecting it into the 
brain and nerve sheaths, and by introducing it into the nasal mucous 


! Epidemiologic Studies of Poliomyelitis in New York City and the Northeastern United States During 
the Year 1916. By C. H. Lavinder, A. W. Freeman, and W. H. Frost. Public Health Bulletin No. 91. 
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membrane. It had also been reported that monkeys had been in- 
fected by biting insects but this method of experimental infection was 
open to question. 

3. The disease was widespread and widely scattered, but it occurred 
most frequently in localized outbreaks which were irregular and 
scattered. It was noted that epidemics usually were more intense in 
villages and rural areas than in densely populated cities. The rela- 
tively small proportion of the population contracting the disease dur- 
ing an epidemic in contrast to other epidemic diseases was noted. 

4. Although the characteristic seasonal prevalence was recognized, 
it was known that outbreaks of poliomyelitis occasionally began in 
the spring or extended into the fall months. Isolated outbreaks were 
known to occur in the winter time. Even though it was the general 
belief that secretions from the upper respiratory tract were infectious, 
it had not escaped the attention of observers that poliomyelitis had 
a seasonal prevalence very different from all other acute respiratory 
diseases. 

5. The preponderance of cases in children under 5 years of age was 
noted, and also the fact that there was a greater concentration of 
cases under 5 years in cities than in rural areas. 

6. Poliomyelitis was generally regarded as a contagious disease 
mainly spread from one human being to another. It was observed 
in some outbreaks that the infection apparently spread from case to 
case only in a small proportion of instances. No direct or indirect 
association could be traced in the majority of cases even after the 
most careful and searching investigations. However, it was observed 
that a greater proportion of contact children in families affected with 
poliomyelitis developed the disease than the child population as a 
whole. It was generally believed that an immunity or resistance to 
infection developed in a large proportion of persons following exposure 
to infection and that carriers were instrumental in spreading the 
infectious agent from one susceptible individual to another. The 
occurrence of abortive cases and of subclinical infections was also 
suggested. 

7. The widespread occurrence of poliomyelitis and the apparent, 
although not proved, spread from case to case in a few instances sug- 
gested that man was the only source of infection and that lower 
animals were not the reservoir of infection. The possibility of a lower 
animal being the primary source of the disease was recognized, but 
investigations failed to show any positive evidence of such a source. 
The possibility that the disease might be spread by an insect vector 
was also recognized, but no convincing epidemiological evidence of 
such transmission was revealed. A few instances of insect trans- 
mission to monkeys had been reported, but these experimental results 
had not been confirmed. 
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Following the 1916 outbreak, the opinion most generally held 
seemed to be that poliomyelitis was a contagious disease and that 
man was the only source of infection. This view is the one which is 
most generally accepted at the present time. It is quite evident, 
however, that no one in 1916 had any definite information regarding 
the mode of transmission of the disease; and the question of the mode 
of transmission is still unanswered. 

From time to time attempts have been made to explain why only 
certain individuals develop poliomyelitis on exposure to infection. 
Draper suggested that morphological characteristics in certain persons 
were determining factors in the development of the disease. His 
views have never been widely accepted, nor have subsequent investi- 
gations substantiated his theories. Aycock has suggested that varia- 
tions in physiological activities of the body determine whether or not 
a person will develop poliomyelitis. These variations, according to 
Aycock, are the result of environmental influences, principally seasonal. 
It has also been suggested that persons belonging to certain blood 
groups are more susceptible to poliomyelitis than others. Inheritance 
factors, vitamin imbalance, and other hypotheses have also been 
mentioned. 

In recent years the possibility of the existence of several immuno- 
logically distinct strains of poliomyelitis virus has been brought to 
light. Not only is the possibility of different strains of virus admitted, 
but the ability of various strains to produce the disease experimentally 
by different routes or portals of entry is also suggested. These possi- 
bilities are important in studying the epidemiology of the disease. 

It is quite evident that little has been added to our knowledge of 
the epidemiology of poliomyelitis in the past 20 years. More studies 
have been conducted in the experimental laboratory than in the field. 
It appears that the final solution of the epidemiological problems of 
poliomyelitis will have to come from studies of the behavior of the 
disease as it occurs under varying conditions from year to year. 
These studies will have to be conducted in such a manner that all 
possible factors which may be concerned in the causation of the 
disease will be brought to light. 


Part II 


In the preceding section the prevalence of poliomyelitis since 1916 
in the United States was discussed and certain aspects of the epidemi- 
ology of the disease were reviewed. This section presents in detail 
the distribution of poliomyelitis by counties in the 5-year period 
1933-37, inclusive, for the entire country. A number of papers 
have described and discussed certain of the outbreaks which have 
occurred since 1932, and, of these, Lumsden’s recent paper presents 
the geographical distribution of the disease in greatest detail.? Other 


4 Lumsden, L. L.: Poliomyelitis: Facts and fallacies. Southern Medical Journal, May 1938. 
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phases of the epidemiology of poliomyelitis are discussed in con- 
siderable detail by Lumsden, and should be read by everyone inter- 
ested in this problem. 

The number of cases by counties was secured from records of or 
through the cooperation of the United States Public Health Service. 
Case rates rather than death rates are used in this part of the study 
because the former are more readily available and probably are more 
significant for the present purpose. It is recognized that reporting 
of cases may vary in periods of low prevalence as compared with 
epidemic periods, and that the proportion of abortive and nonparalytic 
cases may also vary. However, it appears that such differences do 
not seriously interfere with the main purpose of this presentation. 


TaBLE 2.—Poliomyelitis case rates per 100,000 population, by States, 1933-37 




















Division and State 1933 1934 1935 1936 1937 
New England States: 

EL Ee 8.1 2.7 19.0 5.0 16.1 
Ne eee ee 2.8 8 9.5 8 4.9 
., fiers 13.7 16 17.7 21 7.6 
es eee 8.2 1.7 32.0 13 7.9 
I ILO 3.0 ie 51.5 . 3.2 
CR didcdccuicnstedeescosuased 4.8 8 23. 4 -9 6.2 

Middle Atlantic States: 

SEA cachd da nteuiecebichwandniiiinmied 3.2 17 22.2 15 4.9 
sie ininenelmbnmaeremenaaenmell 5.5 14 1L8 .6 3.6 
Rs ccna ch ginhanennidodatiaal 41 14 2.2 13 3.3 

East North Central States: 
REY SERS a te LESS RR Eee 5.3 4.3 13 5.1 7.9 
I nk hntnt enimneenenenameiinl 1.3 1.9 L4 1.5 42 

ROBE ES REST oe CREPE oe 2.6 4.8 3.0 8.8 9.9 
I cnn hitman ttpipiliiniibiniad 1.9 49 13.0 3.2 9.0 

,.  £RPARBVNSosH atens:’ 22 47 2.2 L5 1L4 

West North Central States: 

IIL) <i duanesckndinepeekaelinattedaded 14.4 4.0 3.6 1.2 12.6 
eee ees. 1.7 15 2.5 3.0 9.4 
EES IT es TOS ESE 10 -9 1.3 2.7 9.9 
EES 11.8 14 1.7 2.7 9 
South Dakota < 5.3 6.3 2.1 19 5.7 
Nebraska... ...- 4 1.9 1.5 9 1.7 16.0 

SE Pa ETL SES SORE ES 2.9 4.3 19 5.0 12.9 
South Atlantic States: 

SRK Bis getcoerrmss 28 1.2 2.0 4 3.1 
OE ESE Se 2.6 1.5 6.4 2.2 4.8 
District of Columbia-.-...-...........- 2.2 2.0 14.3 L1 4.8 
, 0 RSS 1.5 3.0 25.7 2.2 2.4 
West Virginia.. —s 5.2 4.7 2.2 3.4 3.7 
Ee ee -9 14 19.8 15 3.1 

1.6 19 2.1 12 12 
1.4 .8 8 48 2.7 

5 10 1.0 2.5 1.8 
1.6 4.2 11.5 3.1 44 
43 2.2 3.2 13.2 4.4 
10 1.8 2.1 14.6 2.9 

ow 1.7 8 9.5 21.0 

4 .4 -8 2.7 16. 2 
14 1.2 4.8 1.6 6.2 
1.2 .6 5 5.0 18.1 

8 2.5 1.3 11 10.7 
24 60.3 1.1 2.6 5.8 
1.8 33.0 9 4.3 3.9 
48 3.5 9 3.0 16.7 

.6 19 2.1 6.3 19.4 
2.1 4.2 2.4 7.4 6.1 
7.5 32.0 6.1 3.4 6.8 
4.4 2.9 2.1 13 6.4 
2.1 16.3 2.0 2.0 5.0 
5.6 45.8 2.4 4.7 5.3 
3.6 8.1 4.6 3.6 6.0 
2.9 56.6 13.7 6.4 11.5 
4.3 5.9 8.6 3.5 7.3 
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Case rates by counties are shown on the maps for each of the 5 
years from 1933 to 1937, and case rates by States are shown in table 2. 

1933.—In the country as a whole, the incidence of poliomyelitis was 
comparatively low in 1933. (See table 2 and map 1.) The incidence 
was comparatively high in only one area—an area including most of 
Minnesota and the eastern half of North Dakota and South Dakota. 
Several localized outbreaks of milder intensity occurred in central 
Tennessee and Kentucky, in southeastern Ohio and northern West 
Virginia, in central Pennsylvania, in southeastern New York, and in 
northern New York, northern Vermont, and central Maine. In the 
greater part of southern California and the southern parts of Arizona 
and New Mexico the incidence was slightly above average for the year. 
In other States very small localized outbreaks occurred, as evidenced 
by scattered counties with case rates of 30 or more per 100,000. 

1934.—An extensive outbreak of poliomyelitis occurred in the 
western part of the United States in 1934. As shown in map 2, the 
outbreak was extensive and intensive in a large area extending from 
central Washington through northern Idaho, and to the eastern part 
of Montana. In a group of counties in central Idaho, and another in 
western Oregon and western Washington, the incidence of the disease 
was lower, but above the average for the country as a whole. A 
moderately severe outbreak occurred in a group of counties in north 
central California, and a more severe one in south central California. 
The greater part of Arizona was also the seat of a severe epidemic. 

The remainder of the country had a fairly low incidence of polio- 
myelitis except the northwestern part of Texas, where a few scattered 
counties had a high incidence of the disease. 

1985.—A number of outbreaks of poliomyelitis occurred in 1935. 
In southwestern Oregon and the extreme northern part of California, 
where the incidence was fairly low in 1934, an outbreak occurred. 
The disease was prevalent again in south central California but less 
severe than during the preceding year. The incidence was high in a 
number of counties in western Kentucky, and also in Michigan. An 
epidemic of unusual proportions occurred in two adjacent groups of 
counties in the east central section of North Carolina and Virginia. 
In smaller groups of counties in New York and in New England, polio- 
myelitis also occurred in epidemic proportions. 

19386.—A number of small localized outbreaks occurred in various 
sections of the country during 1936. The most extensive epidemic 
occurred in an area comprising the northwestern part of Alabama, 
northeastern Mississippi, west central Tennessee, the extreme western 
part of Kentucky, and extending in varying degrees from the southern 
to the northern border of Illinois. The epidemic was most intense in 
Alabama, Mississippi, and Tennessee. A small outbreak occurred in 
a tri-State area consisting of a few counties in northern Virginia, 
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eastern West Virginia, and western Maryland. Others occurred in 
southern Georgia, in western Arkansas and eastern Oklahoma, in 
central Kansas, and in southern New Mexico. These areas, except 
for the one in Georgia, were not severely affected. 

1937.—As shown in Map 5, the central part of the country from the 
Gulf of Mexico to the Canadian border was involved in a wide-spread 
epidemic. In groups of counties in southwestern Mississippi, north- 
eastern Arkansas, and two adjacent groups in south central Oklahoma 
and north central Texas, the incidence was very high. Groups of 
counties in Colorado and Wyoming also experienced severe outbreaks. 
In the remainder of the area the case rates were somewhat lower but 
well above average in a large number of counties. A severe outbreak 
also occurred in the Province of Ontario, Canada, in the late summer 
of 1937, but there is no evidence of any association between it and the 
epidemic in the central part of the United States. 

A few scattered areas in New England, California, and the extreme 
northwestern part of the country also experienced moderately severe 
localized outbreaks. 

DISCUSSION 


The irregularity of distribution which has characterized epidemics 
of poliomyelitis in the past has been exhibited in outbreaks occurring 
since 1932. Certain of them were confined to small groups of counties 
where the incidence was very high in some instances and only moder- 
ately soin others. Widespread epidemics also showed varying degrees 
of intensity in the different parts of the epidemic area. 

There are fairly accurate accounts of some outbreaks of poliomye- 
litis in which the initial or first cases have been found or located in a 
particular area. In some instances it has seemed that the disease has 
spread from a definite area in a radial fashion, and principally in one 
direction in others. The direction or directions in which the disease 
has spread cannot be determined in all the outbreaks shown on the 
maps used in this paper, but it appears that some of them have spread 
principally in one direction. The outbreaks occurring in North 
Carolina and Virginia in 1935, and the one involving Alabama, Missis- 
sippi, Tennessee, Kentucky, and Illinois in 1936 are examples of this 
type of spread. A study of the number of cases reported by months 
in these States shows that the disease was first reported in large num- 
bers in the State farthest south, and later in those to the north. The 
earlier seasonal occurrence in Southern, as compared with the Northern 
States, seems to influence the general direction of spread of poliomye- 
litis in outbreaks. 

In some outbreaks of poliomyelitis in which only a few counties 
have been involved, the spread of disease has seemed to have been very 
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definitely limited. Numerous examples of this may be found on the 
maps presented with this paper. 

There have been a number of statements in the literature regarding 
the tendency of poliomyelitis to spread along lines of human traffic. 
However, there is no evidence of such manner of spread to be found in 
the data used here. Geographical barriers, such as mountains, 
valleys, and large rivers, do not seem to have influenced the direction 
in which the disease spreads. 

It has been stated frequently that poliomyelitis outbreaks have 
been more intense in small towns and rural regions than in large 
cities. On the maps presented here it can be seen that case rates are 
lower during outbreaks for counties in which large cities (250,000 or 
more population) are located than in the surrounding, less thickly 
populated counties. It is also apparent that, during inter-epidemic 
periods, case rates are slightly higher in the counties with large cities 
than in rural areas. Cases occur each year in each of the large cities, 
but frequently none occur in rural areas between outbreaks. 

High case rates (30 or more per 100,000 population) for 2 or more 
successive years occurred infrequently in a single county or groups of 
counties from 1933 to 1937. However, the occurrence of high case 
rates in one group of counties of a State or region during 1 year and 
in another group within the same State or in the same general region 
in a succeeding year was not infrequent. In some instances high 
rates for 2 successive years occurred in single counties with small 
populations, in which case the existence of one or two cases naturally 
resulted in high case rates. Under such circumstances one cannot 
eliminate the element of chance. Two adjacent counties in Cali- 
fornia had high case rates during 4 of the 5 years from 1933 to 1937, 
but this is said to be due to the fact that an unusual number of 
“abortive” cases have been reported even in the years when the dis- 
ease had not seemed to be epidemic in adjacent counties. 

Case rates by States do not always give a true picture of the preva- 
lence of poliomyelitis within certain States, and this is more likely to 
be true in States with large populations. For instance, Pennsylvania 
and Tennessee did not have high case rates in 1933, nor Michigan in 
1934, nor Georgia in 1936 (see table 2). However, localized epi- 
demics occurred within these States during the respective years 
mentioned. In these instances the increased numbers of cases due 
to the localized outbreaks were not sufficiently large to cause more 
than a moderate rise in the case rates for the States as a whole. On 
the other hand, the case rates in the North Central States in 1937 
were fairly high, but there was no evidence of localized or general 
epidemics within any State except in northwestern Illinois, where a 
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group of counties had rates only moderately high, between 20 and 30 
per 100,000 population. 


CONCLUSION 


The distribution of poliomyelitis in the United States from 1933 to 
1937, inclusive, was extremely irregular in several respects. The 
regions involved in outbreaks of the disease showed wide variations 
in extent. In some outbreaks only a few counties were involved, and 
in other outbreaks there were a large number. The severity of the 
disease as evidenced by case rates showed considerable variation from 
year to year and from place to place. 

The data presented in this paper confirm the statement that the 
disease is found in all parts of the country. 

In this, as well as in the preceding section of this paper, the aim has 
been to present only factual material. No attempt has been made to 
explain any of the facts presented. This cannot be done because of 
many unsolved problems in the epidemiology of poliomyelitis. The 
solution of these problems awaits more intensive and extensive studies 
of the disease in the laboratory and, most important of all, in the 


field. 
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STUDIES ON DENTAL CARIES 
IV. TOOTH MORTALITY! IN ELEMENTARY SCHOOL CHILDREN? 


By Joun W. Knutson, Passed Assistant Dental Surgeon, and Henry Kern, 
Associate Dental Officer, United States Public Health Service 


INTRODUCTION 


Recent widespread activity in the promotion of dental health 
programs in the United States is evidence that dental health has 
become recognized as a major subdivision of the more general problem 
of national health conservation. Since the loss of teeth resulting 
from carious processes constitutes an important physical defect found 
in elementary school children, one of the primary objectives of dental 
health programs becomes the prevention of tooth loss. Inasmuch 
as the etiology of dental caries is unknown, prevention of the disease 
causing these defects is still in the experimental stage. It is generally 
acknowledged, however, that the treatment of early carious lesions 
by the proper placement of chemically and physically stable filling 
materials will largely prevent carious teeth from terminating in tooth 
loss, or tooth mortality. A primary purpose of dental health pro- 
grams becomes, therefore, the promulgation of procedures whereby 
the early detection and treatment of carious teeth is accomplished 
and tooth mortality thereby prevented.® 

This perspective on dental programs, and on the problem of dental 
caries in children, suggests an analogy between the public health 
approach to dental disease and that which has already been applied 
to other diseases. In a general way the loss of permanent teeth in 
children, or tooth mortality in childhood, bears somewhat the same 
relation to the problem of dental caries as specific death rates bear to 
the problem of other disease entities. While it has been pointed out 
many times that death rates alone are not satisfactory indicators of 
“1 Although the term “tooth mortality’ has been infrequently used in the dental literature, it appears to 
possess definite value in designating deaths among a population of permanent teeth. The term includes, 
therefore, not only extracted permanent teeth but also those which are indicated for extraction and still 
present in the mouth. It is clear that “tooth mortality” does not apply to missing deciduous teeth lost 


through exfoliation, since exfoliation is considered a normal biological process. 

1 From Child Hygiene Investigations, Division of Public Health Methods, National Institute of Health, 
U. 8. Public Health Service. 

The preceding papers of this series are as follows: 

I. Dental status and dental needs of elementary school children. By Henry Klein, C. E. Palmer, and 
J. W. Knutson. Pub. Health Rep., 53: 751-765 (May 13, 1938). 

II. The use of the normal probability curve for expressing the age distribution of eruption of the perma- 
nent teeth. By Henry Klein, O. E. Palmer, and M. Kramer. Growth, 1: 385-304 (1937). 

III. A method of determining post-eruptive tooth age. By CO. E. Palmer, Henry Klein, and M. Kramer. 
(In press.) Growth. 

4 The immediate objective for placing fillings in many instances may not be the prevention of tooth loss 
but to perform such functions as the following: The prevention and allaying of toothache; the prevention of 
apical abscesses and their sequelae, focal infections; the maintenance of normal occlusion and esthetics; and 
the maintenance of a normally functioning masticatory unit. However, the performance of these functions 
operates directly or indirectly to prevent tooth loss. 
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the health of a community or nation, the study of such rates has 
assisted enormously in recent mass attacks on disease. 

Recently, Wisan (1) has developed a “lost permanent teeth index” 
based on counts of extracted permanent teeth plus those indicated for 
extraction, and has proposed that this index of missing teeth, for 7th 
and 8th grade children or those between 12 and 14 years of age, be 
used for the purpose of evaluating dental health programs. Before 
practical use is made of such an index it is essential that very careful 
study be made of the basic elements which make up the index. Thus 
it is imperative that detailed information be made available regarding 
those factors which may be associated with the mortality of permanent 
teeth in children. The present paper represents an attempt to study 
certain of these factors as they are found in a representative elemen- 
tary school population. 


MATERIAL AND METHODS 


The findings to be presented are concerned with an analysis of 
tooth mortality rates in the grade school population of Hagerstown, 
Maryland, a representative urban community in the eastern section 
of the United States. The enrollment of white children in the first 
eight grades of the municipal elementary schools of that community 
was, in October 1936, approximately 4,700. Of this number, 4,416 
received, in the spring of 1937, complete dental examinations * by 
dental officers of the United States Public Health Service. The 
children examined, therefore, include 94 percent of the enrolled 
elementary school population. The distribution of these children, 
with respect to such characteristics as age and sex, may be considered 
representative of many urban communities in the United States. 

The tooth mortality rates are determined by counting missing 
(extracted) permanent tecth and permanent teeth showing only 
remaining roots (severely decayed); this sum divided by the number of 
children and multiplied by 100 gives a tooth mortality rate of the 
number of lost teeth per 100 children. The analysis of the data is 
made in the following order: First, the distribution of tooth mortality 
in terms of specified kinds of permanent teeth is described for the 
elementary grade school population as a whole; second, the tooth 
mortality rates are considered for children having one or more decayed 
or missing teeth but no fillings; finally, the tooth mortality rates are 
discussed for children having one or more decayed or missing teeth 
and, in addition, one or more filled teeth. 


4 Details of the manner in which the examinations were made and a general analysis of the findings have 
been presented in a recent publication (£). 
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FINDINGS 


The age and sex distribution of tooth mortality in grade school 
children studied in terms of numbers of missing teeth per 100 children 
are presented in table 1. Girls, for each age, have a significantly 
higher tooth mortality rate than boys. ‘This finding parallels the 
observation previously reported (2) that girls, for each age, have a 
significantly higher caries rate than boys. This table also shows the 
manner in which tooth mortality rates increase directly with chrono- 
logical age. For boys age 6 the rate per 100 children is 0, for age 7, 
it is 2.5, and it increases gradually until age 15, when the rate has 
become 118.1. Because of this cumulative characteristic, the yearly 
increments of numbers of missing teeth per 100 children are readily 
calculated. For example, since boys age 6 have no missing teeth, 
the rate at age 7 may be considered as equal to the increment which 
has accumulated between the sixth and seventh years. It follows, 
therefore, that the total yearly increment of tooth mortality in the 
entire elementary school population is the sum of all the annual incre- 
ments for each age-sex group from 6 through 15 years. 


TaBLE 1.—Number of permanent teeth missing and tooth mortality rates (4,416 
children, Hagerstown, Md.) 















































All 
| 6 7 8 g 10 ll 12 13 14 15 ages 
Boys 
Number of cases..............-.- 171 | 197] 231] 253) 270} 262; 200| 267; 199 83 | 2,232 
Number of teeth missing. -..-_.... 0 5 10 35 88 77} 121} 160; 148 Qo 742 
Number of teeth missing per 100 
he cictaitinstauvtblesitaiewens 0; 25/] 43) 13.8 | 32.6} 20.4) 40.5) 50.9) 74.4 [118.1 33.2 
Girls 
Number of cases................. 156 | 206; 256} 240] 279] 269] 207) 278; 165 58 | 2,184 
Number of teet hmissing-_.....-- 1 6 15 55 68 86 | 154] 209; 144 69 807 
Number of teeth missing per 100 
Gbithintebdtibtisiissaeuiniesonts 0.6) 29] 59) 22.0) 26.3 | 32.0] 51.9} 75.2) 87.3 |119.0| 387.0 

















Table 2 shows the distribution of tooth mortality by specified kinds 
of permanent teeth. For all ages in 2,232 boys, the specific contri- 
bution of the teeth, in increasing order of their numerical importance 
to a total tooth mortality of 742 is as follows: 3 canines, 3 second 
molars, 5 second bicuspids, 8 first bicuspids, 8 lateral incisors, 18 cen- 
tral incisors, and 697 first molars. Similar findings as to the identity 
of the kinds of teeth contributing to tooth mortality may be noted 
in the data given for girls. 
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TaBLE 2.—Number of specified kinds of permanent teeth missing (4,416 children, 


Hagerstown, Md.) 


































































































All 
pS ae Pe ee eee eee 6 7 8 3 10 11 12 13 14 15 ages 
BOYS 
Number of cases...............-- 171 197 231 253 270 262 | 299 267 199 83 | 2,232 

Upper 
Ce IEE c cnocdacesscosn 0 0 1 3 2 0 4 5 2 1 18 
Ee ER eee 0 0 0 0 0 0 3 2 0 2 7 
ie ERE It PAAEIIE 5! 0 0 0 0 0 0 2 1 0 0 3 
First bicuspids.................. 0 0 0 0 0 0 0 1 8 3 7 
Second bicuspids._.............. 0 0 0 0 1 1 0 0 1 0 3 
0 SS ere 0 1 1 3 25 14 22 46 36 29 177 
TE ccniciniencsiccceininpacstoendiendiciets 0 0 0 0 0 0 0 0 0 1 1 
Lower 
0 ae oar 0 0 0 0 0 0 0 0 0 0 1 
DE incinsinidnonnanena 0 6 0 0 0 0 0 1 0 0 0 
SS RS SOP FEF 0 0 0 0 0 0 0 0 0 0 
|) Sree Reba 0 0 0 0 0 0 0 1 0 0 1 
Second bicuspids._...-.. 0 0 0 0 0 0 1 1 0 0 2 
IIE, ecccnccutal 0 4 8 29 60 62 89} 101] 105 62 520 
Second molars.......... 0 0 0 0 0 0 0 1 1 0 2 
Delt: cedattnitadudiiccted 0 5 10 35 88 77 | 121] 160; 148 98 742 
GIRLS 
Number of cases................- 156 | 206; 256}; 240 | 259 | 269) 297; 278] 165 58 | 2,184 
Upper 
Central incisors. + ee 0 0 0 0 0 1 3 0 1 3 8 
Rae 1 0 0 0 0 1 1 l 1 1 6 
TE TELS 0 0 0 0 0 0 0 0 0 0 0 
First Dictispids< .........<cccccee 0 0 0 0 0 0 0 0 8 0 3 
Second bicuspids................ 0 0 0 0 0 0 1 0 2 l 4 
, | “_a ase 0 0 1 9 A 7 25 41 85 16 138 
Second molars................... 0 0 0 0 0 0 0 0 1 0 1 
Lower 
Central incisors. 0 0 0 0 0 0 0 0 0 0 0 
Lateral incisors............<<<--- 0 0 0 0 0 0 1 0 0 0 1 
Re EL A ER Ss 0 0 0 0 0 0 0 0 0 0 0 
sss BOOUEINGS.. .ccnccccctoccete< 0 0 0 0 0 0 2 0 0 0 2 
Second bicuspids................ 0 0 0 0 0 2 1 1 0 0 4 
fae 0 6 14 46 ey 75} 119] 166} 100 48 638 
Second molars.................-. 0 0 0 0 0 0 1 0 1 0 2 
Pc cicnchidnbsbenicebsnadele 1 6 15 55 68 86 | 154] 209) 144 69 807 






































When the percentages of the total tooth mortality contributed by 
the first permanent molars (specific for age and sex) are computed, 
it is clearly indicated that, in the permanent teeth of a representative 
grade school population, tooth mortality is largely a problem of 
mortality of the first molars. In no age-sex group do they account 
for less than 90 percent of the total tooth mortality, and for all ages 
they account for 93.9 percent in boys and 96.2 percent in girls, These 





—_ 7 














1025 June 24, 1938 


findings are shown in table 3, which presents the percentages of the 
total tooth mortality contributed by the first molars. 


TaBLEe 3.—Percentages of total tooth mortality contributed by first permanent molars 
4,416 children, Hagerstown, Md.) 




















All 
Age. 6 7 8 9 10 ll 12 13 14 15 ages 
Boys 
PGE CF Ciinccacceceeenad 171 197 | 231] 253] 270| 262; 200] 267; 199 83 | 2,232 
Number of teeth missing. -......- 0 5 10 25 88 7 121 160 148 ¥s 742 
Number of first molars missing. 0 5 y 32 85 76 lll 147 141 91 697 
Percent of teeth missing that are 
ESS TAR, Se 100.0 | 90.0 | 91.4 | 96.6 98.7) 91.7 | 91.9) 95.3 | 92.9 93.9 
Number of first molars missing 
per 100 children.......cc<<<<<<-- 0}; 25 3.9 | 12.7 | 31.5 | 29.0 | 37.1 | 55.1 | 70.9 |109.6 31.2 
Girls 
| ee 156 | 206| 236] 240] 259] 269] 207/ 278] 165 58 | 2, 184 
Number of teeth missing --....... 1 6 15 55 68 8&6} 154] 200} 144 69 807 
Number of first molars missing... 0 6 15 55 68 82] 144] 207] 135 64 776 
Percent of teeth missing that are 
_ 5 eee Ae, 100.0 |100.0 |100.0 |100.0 | 95.4 | 93.5 | 99.0 | 93.8/ 928) 962 
Number of first molars missing 
per 100 children................ 0] 29] 6&9] 229 | 26.3 30.5) 48.5 / 74.5/ 81.8 /1103/ 35.5 






































A further analysis of the manner in which specified teeth contribute 
to the total tooth mortality indicates that, although all first permanent 
molars contribute from 90 to 100 percent of the mortality for any 
given age, the lower first molars alone contribute 70 percent of the 
total tooth mortality in boys and approximately 80 percent of that 
occurring in girls (all ages). The percentages of the total number of 
missing teeth contributed by lower first molars are shown in table 4. 


TaBLE 4.—Percentages of total tooth mortality contributed Md) lower first permanent 
molars (4,416 children, Hagerstown, Md.) 
























































All 
Age.. 6 7 8 u 10 ll 12 13 14 15 ages 
Boys 
Number of cases. 171 107 | 231} 253; 270} 262; 299; 267 199 83 | 2,232 
Total teeth missing.............. 0 5 10 35 58 77 121 160 148 98 742 
Number of lower first molars 
EET ST SS 0 4 8 29 60 62 89 101 105 62 620 

Percent 6 of teeth missing that are 

lower first molars._............ 0 | 80.0 | 80.0) 829 | 68.2) 805) 73.6) 63.1) 71.0) 633] 701 
Number of lower first molars 

missing per 100 cases........... 0} 20] 3&8) 11.5)] 222) 232.7) 29.8) 37.8 | 528) 747 23.3 

Girls 
Number of cases 156 | 206| 256] 240/ 250) 280] 207; 278 165 58 | 2,184 
Total teeth missing.............. 1 6 15 55 68 86 14 209 144 69 
Number of —y first molars 
Ee RES SS a: 0 6 14 46 64 75} 119] 166; 100 48 638 

Percent of teeth missing that are 

lower first molars.............- 0 {100.0 | 93.3 | 83.6 | 041 | 87.2) 77.3 | 79.4) 69.4) 60.6) 70.1 
Number of lower first molars 

missing per 100 cases........... OO; 29] 8&6] 10.2] 2471] 27.9) 40.1) 59.7) 60.6) 828) 29.2 
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In a recent report on the dental status of the grade school popula- 
tion under discussion (2) it is shown that, in the permanent dentition, 
the lower first molars account for 87 percent of the total caries expe- 
rience in the teeth of the lower jaw, and the upper first molars account 
for 64 percent of the total caries experience in the teeth of the upper 
jaw. Since,in children, the loss of permanent teeth may be presumed 
to be largely or almost entirely due to neglected carious processes, the 
kinds of teeth affected by the highest mortality rates may be postu- 
lated to be those having the highest level of caries experience. Clini- 
cal observations (3), together with the above findings, clearly indicate 
that the first permanent molars experience the highest tooth mortality 
rates. 

It is generally recognized that tooth eruption and the occurrence of 
caries in teeth are symmetrical and bilaterally equal. That tooth 
mortality is also bilaterally equal has been pointed out by Brekhus (3). 
This investigator found that the number of specified kinds of missing 
teeth in males and females, in both upper and lower jaws, is only one- 
fourth to one-half of one percent higher on the left than on the right 
side of the mouth. These slight differences are well within the prob- 
able error of his observations. The marked consistency with which 
tooth mortality tends to be bilaterally equal in the lower first perma- 
nent molars of the Hagerstown children is shown in table 5, which 
presents the number of specified right and left lower first molars miss- 
ing for each age and sex group. For all ages, the total number of 
specified lower first molars missing in boys is 260 lower left, 260 lower 
right, and in girls, 321 lower left, 317 lower right. 


TaBLe 5.—Number of lower left, number of lower right, average of numbers of left 
and right, lower first permanent molars missing, and their mortality rates. (4,416 
children, Hagerstown, Md.) 






































All 
RAS BE 6 7 8 9 10 ll | 12 | 13 | 14 | 15 | ages 
Boys 

Number of cases............-...- 171 | 197} 231] 253 | 270; 262; 299; 267/| 199 83 | 2,232 
Lower left first molars missing. 0 2 3 16 27 33 47 50 56 26 260 
Lower right first molars missing _-. 0 2 5 13 33 29 42 51 49 36 260 
Average of left and right lower 

first molars missing_........... 0 2 4/ 14.5 | 30.0/ 31.0 | 44.5 | 60.5 | 52.5] 310 260 
Average of left me right lower 

first molars missing per 100 

I: curdiscicspcemmiiiainaiidahnionaimansl 0; LO} 7) 5&7] 11.1) 11.8] 14.9] 18.9) 26.4) 37.4] 117 

Girls 

Number of cases..... ............ 156 | 206; 256) 240 269 | 297 | 278) 165 58 | 2,184 
Lower left first molars missing _.- 0 3 s 23 $1 38 60 M4 51 2 321 
Lower right first molars missing _- 0 3 6 23 33 37 59 82 49 25 317 
Average of left and right Gest 

first molars missing............ 0 3 7 23 32 | 37.5 | 50.5 83 50 24 319 
Average of left  ¥ right lower 

first molars missing per 100 

i ivccktnsenkdeacae 0; 15] 27] 96) 124] 13.9] 20.0) 299) 303/414) 146 
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Findings presented thus far have been concerned with the tooth 
mortality rates of an entire grade school population. However, it is 
apparent that the tooth mortality of this grade school population is 
based on the total tooth mortality experience of three separate groups 
of children: First, those children having one or more DMF ° (decayed, 
missing, or filled) teeth, but no evidence of reparative treatment; 
second, those children having one or more DMF teeth, one or more of 
which show objective evidence of treatment (fillings); and third, those 
children having no DMF teeth. Since only the first and second 
groups of children contribute to the tooth mortality problem, and since 
the only criterion ° which differentiates these two groups is past history 
of dental treatment, a comparison of their tooth mortality rates should 
reveal the manner in which fillings affect the characteristic of tooth 
mortality. However, since evidence indicates that tooth mortality 
is affected by the level of caries experience, it becomes necessary to 
examine and compare the DMF rates, or caries attack rates, in 
these two subdivisions of the school population. 

Table 6 shows that, of the 2,232 boys examined, 1,127 have one 
or more DMF teeth but no evidence of treatment (fillings); 440 have 


TaBLe 6.—Number o of decayed, missing, or filled (DMF) permanent teeth and DMF 
rates for 2,175 children without fillings and 987 children with fillings. (8,162 
children, Hagerstown, Md.) 





Age... 6| 7/8 i]o¢/]20/] m | 2] 13 | w] ow | Ae 








Boys—Without fillings 





Number of cases................- 19 55 94] 142] 164] 150] 174] 143] 124 62 | 1,127 





Number of DMF teeth_.._...._- 40 lll 192 | 356 472 | 485 613 625 633 427 | 3,954 
Number of DMF teeth per 100 
GREE cccmnisoactincneiiodieeinnd 210.5 |201.8 |204.3 |250.7 |287.8 (323.3 |352.3 |437.1 |501.5 (688.7 | 350.8 





Boys—With fillings 





Number of cases. -.............. 2 2 22 32 49 68 89 86 64 26 440 
Number of DMF ‘teeth ae 3 q 63 97 173 237 455 440 | 380 163 | 2,015 
Number of DMF teeth per 100 

CS TS COE LE 150.0 |200.0 (286.4 (303.1 |353.1 [348.5 [511.2 |511.6 |593.8 (626.9 | 458.0 





Girls—Without fillings 





Number of cases... .............. 27 79} 117] 129; 183] 182] 160; 148; 101 32 | 1,048 
Number of DMF teeth.........-. 4l 155 252; 382); 422; 414 579 729 | 495 202 | 3,672 
Number of DMF teeth per 100 

OE RSS AS Bas 151.9 |196.2 {215.4 {296.1 |317.3 |313.6 |386.0 |492.6 |490.1 /634.4 | 350.4 





Girls—With fillings 





4 10 27 45 68 8} 110; 118 58 22 547 


























Number of Dna teeth 222. 11] 23] 76] 160| 262] 374| 532] 684| 392| 155 | 2,609 
Number of DMF teeth per 100 
cases....-- weds 275.0 |230.0 |281.5 1355.6 |385.3 |440.0 [483.6 [579.7 [675.9 |704.6 | 487.9 

















5 Teeth showing objective evidence of caries, past decay (fillings), or which are missing due to extraction 
are classed as DMF teeth. For full description of DMF concept see reference (4). 

* The criterion for that group with fillings is the presence of one or more fillings perchild. This is noindica- 
tion of the adequacy of dental treatment. However, a previous report (2) shows that the boys had had 
57.3 percent and the girls 53.4 percent of all carious surfaces in the permanent teeth filled at the time of 
theexamination. 
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one or more DMF teeth, one or more of which have been filled. 
Of 2,184 girls, 1,084 have one or more DMF teeth but no evidence of 
treatment, while 547 have one or more DMF teeth, one or more of 
which show evidence of fillings.’ It is evident from an examination 
of this table that both boys and girls in the group with fillings have a 
significantly higher DMF rate than the children in the group without 
fillings. For all ages, the boys and girls with fillings have, respectively, 
457.9 and 487.9 DMF teeth per 100 children; comparable rates for 
the children without fillings are, respectively, 350.8 and 350.4 DMF 
teeth per 100 children. Roughly, the group with fillings has, for all 
ages, 100 more DMF teeth per 100 children than the group without 
fillings. 

When the tooth mortality rates of these two groups are compared, 
it is shown (table 7) that the group without fillings (for each age and 
sex), has a markedly higher rate of lost teeth than the group with 
fillings. For all ages the boys and girls without fillings have, respec- 
tively, 53.2 and 55.3 missing teeth per 100 children, and the boys 
and girls with fillings have, respectively, 33.6 and 41.5 missing teeth 
per 100 children. Thus, the boys and girls in the group without 
fillings have, respectively, 58 percent and 33 percent more missing 
permanent teeth per 100 children than the boys and girls in the group 
having one or more DMF teeth filled. Since tooth mortality rates 
appear to be directly related to DMF rates, the finding that the 
group of children with fillings has a significantly higher DMF rate, 
yet a markedly lower tooth mortality rate, affords specific quantitative 
evidence that the placement of fillings markedly lowers tooth mor- 
tality rates. 

DISCUSSION 


Since the prevention of tooth loss due to carious processes is one 
of the primary objectives of a dental program, it follows that the 
adequacy and effectiveness of efforts directed toward accomplishing 
this objective may be measured by the reduction in tooth mortality 
rates achieved. A measure of such reduction may be obtained through 
a comparison of full and accurate counts of all missing teeth, specific 
for each age and sex, made at yearly intervals. However, it must be 
conceded that limitations of time, personnel, and funds, might limit 
the practicability of making such complete periodic counts. This 
latter consideration suggests that a study of the characteristics of 
tooth mortality and the component mortality rates of the several 
kinds of teeth might provide simpler, less time-consuming, yet rela- 
tively accurate alternative methods for measuring the effectiveness of 
a dental program. 


’ For purposes of convenience, that group with one or more DMF teeth but no evidence of treatment will 
be designated without fillings, and that group with one or more DMF teeth, one or more of which show 
evidence of treatment will be designated with fillings. 
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Taste 7.—Number of permanent teeth missing and tooth mortality rates for 2,175 
children without fillings and 987 children with fillings. (3,162 children, Hagers- 
town, Md.) 





BP daiteacsen 6 7 8 9 10 ll 12 13 l4 15 ages 








Boys— Without fillings 



























































Number of cases................. 19 55 04; 142] 164] 150] 174] 143] 124 62 | 1,127 
Number of teeth missing... .-.. 0 5 y 33 75 64 89; 122; 118 S4 599 
Number of teeth missing per 100 

GI dadceddhbchsattiowsseties 0}; 91 0.6 | 23.2 | 45.7 | 42.7 | 51.2 | 85.3 | 95.2 (135.5 53.2 

Boys— With fillings 

Number of cases................. 2 2 22 32 49 68 89 86 64 26 440 
Number of teeth missing--......-. 0 0 1 2 13 13 32 37 30 20 148 
Number of teeth missing per 100 

Riss deh chdcthcindntatndsdéeins 0 0; 46] 6.3 26.5] 19.1 | 36.0 | 43.0 | 46.9) 76.9] 33.6 

Girls—Without fillings 

Number of cases................. 27 79} 117] #129] 133; 132; 150] 148] 101 32 | 1,048 
Number of teeth missing-......- 1 6 4 50 ot 60; 108/ Il 102 49 580 


Number of teeth missing per 100 
EE EE a eee 8.7] 7.6 | 12.0} 38.8 | 40.6 | 45.5 | 68.7 | 95.3 [101.0 [153.1 55.3 





Girls—With fillings 





Number of cases................. 4 10 27 45 68 85} 110; 118 58 22 547 
Number of teeth missing. ....... 0 0 1 5 l4 26 51 68 42 20 227 
Number of teeth missing per 100 

a Ie a aS. 0 0} 3.7] 11.1] 20.6 | 30.6 | 46.4) 57.6] 72.4) 90.9) 415 






































It has been shown (table 3) that the first permanent molars con- 
tribute no less than 90 percent of the total tooth mortality for each 
age and sex group of a representative grade school population. Since 
it is evident that any dental program which attempts te conserve 
teeth must, primarily, be concerned with reducing mortality rates in 
the first permanent molars, it follows that a relatively accurate meas- 
ure of that reduction may be obtained through a comparison of 
periodic counts of missing first permanent molars. In this connection 
it is of interest to note that, when the total tooth mortality rates for 
boys in the group with fillings were compared with the rates for boys 
in the group without fillings (table 7), the latter were found to have, 
over all ages, a mortality rate 58 percent higher than the former.’ 
However, when the tooth mortality rates of the first permanent 
molars alone are used to make this comparison (table 8) the boys, 
over all ages, in the group without fillings have a 60 percent higher 
rate. This close agreement in findings is significant in view of the 
fact that the former method involved making observations on 32 
tooth spaces per child and the latter on only 4 tooth spaces per child. 

* The first permanent molars contributed no less than 90 percent of the total tooth mortality for each age 
and sex group of these specially composed groups, and for all ages in the group of boys and girls without 


fillings they contributed, respectively, 93.2 and 93.0 percent, and in the group of boys and girls with fillings 
they contributed, respectively, 94.5 and 97.4 percent. 
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TaBLe 8.—Number of first permanent molars missing and tooth mortality rates for 
1,127 boys without fillings and 440 boys with fillings. (1,567 children, Hagers- 
town, Md.) 















































TIM OMG N ee TT SS 6; 7] 8] 9] 20] wm] aw] 4 All 
Age... 3 14 | 15 ages 
Boys— Without fillings 
Number of cases................- 19 55 04; 142) 164] 150] 174] 143] 124 62 | 1,127 
Number of first molars missing -_- 0 5 8 30 72 63 82; 115] 113 78 566 
Number of first molars missing 
EE SD cicacasdshsntedeces 0} 91] 8.5} 21.1 | 43.9 | 42.0) 47.1 | 80.4] 91.1 [125.8] 60.2 
Boys—With fillings 
a ee 2 2 22 32 49 68 89 86 64 26 440 
Number of first molars missing-- 0 0 1 2 13 13 29 82 28 20 138 
Number of first molars missing 
OG BN a cutecitetnnccndinbinnes 0 0}; 46); 6.3 | 26.5 | 19.1 | 32.6 | 37.2 | 43.8/| 76.9) 314 



































It has been shown (table 3) that the lower first permanent molars 
contribute 70 percent of the total tooth mortality in boys and 80 
percent in girls. From this finding it appears reasonable to assume 
that any appreciable reduction in tooth loss must be reflected in these 
latter teeth, which account for approximately three-fourths of the 
total mortality. It follows that a measure of such reduction might be 
obtained by a comparison of periodic counts of only missing lower 
first permanent molars. Furthermore, since the distribution of tooth 
mortality is bilaterally equal, and since tooth mortality rates of lower 
first molars have a marked tendency to be equally distributed bi- 
laterally in grade school children (table 5), it follows that a reliable 
measure of this reduction in mortality rates might be obtained 
through a comparison of periodic counts of missing lower right (or left) 
first permanent molars. 

On the basis of this last postulate, the mortality rates of lower 
right first permanent molars were used to compare the boys in the 
group without fillings with the boys in the group with fillings. It is 
of interest to note (table 9) that by this method of comparison the 
boys in the group without fillings had (for all ages) a 61 percent higher 
mortality rate than the boys in the group with fillings. Since counts 
of all teeth missing gave a 58 percent difference, counts of first molars 
a 60 percent difference, and counts of lower right first molars a 61 
percent difference, it is obvious that the results are very similar. 
Moreover, the first method involved making observations on 32 tooth 
spaces, the second, four tooth spaces, and the third, a single tooth 
space in a single quadrant of the mouth. 
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TaBLeE 9.—Number of lower right first permanent molars missing and tooth mortality 
rates for 1,127 boys without fillings and 440 boys with fillings. (1,567 children, 
Hagerstown, Md.) 





All 
RGD. cccwcactontsbedwwstsetensed 6 7 8 9 10 ll 12 13 14 15 ages 





Boys—Without fillings 














Number of cases...........-.---. 19 55 04; 142/ 164; 150/ 127) 143] 124 62 | 1,127 
Number of lower right first 

molars missing. ...........-... 0 2 5 12 27 24 30 43 40 28 211 
Number of lower right first 

molars missing per 100 cases... 0]; 36; &3] 85] 165) 160) 17.2) 30.1 | 323) 45.2) 187 





Boys—With fillings 





Number of cases................- 2 2 22 32 49 68 89 86 64 26 440 
Number of lower right first 

molars missing... ............- 0 0 0 1 6 5 12 s v 10 51 
Number of lower right first 

molars missing per 100 cases... 0 0 0; 31/122] 7.4/135] 93/141) 385) 116 






































The employment of this third method for determining the level of 
reduction in tooth mortality should markedly reduce the time, funds, 
and personnel needed. Without disturbing ° the seating arrangement 
of a classroom, an examiner could proceed from child to child merely 
counting the number of lower right first permanent molars affected by 
mortality. If the children have been instructed to retract the right 
cheek in such a manner as to expose the lower right first molar tooth 
space, the census would be greatly facilitated. 

It has been shown (table 1) that tooth mortality is cumulative 
with respect to chronological age, and that the rate for any given 
age is equal to the sum of the increments of all previous ages. This 
characteristic of the age distribution of tooth mortality suggests that 
counts might be limited to a certain age group. For example, since 
the tooth mortality rate at age 12 is equal to the sum of the increments 
of all previous ages, it follows that this rate should be a reliable measure 
of the total tooth mortality experience through age 12. However, it 
is evident that the intervention of an influence (dental treatment) 
may have variable effects on the tooth mortality rates at different 
age levels, and that counts of only one specific age will not give an 
indication of such variability. Making counts at alternate ages might 
provide sufficient data to indicate a tendency for dental treatment to 
affect tooth mortality rates differently at different age levels. Al- 
though a number of other methods for limiting counts according to 
age selection seem possible, from a study of table 1 it is evident that 
tooth mortality counts must be specific for age and sex, since there is 
a marked difference between the sexes for each age. 


* The amount of disturbance to routine classroom functions caused by the use of a particular dental publie 
health procedure determines to a considerable extent the practicability of that procedure. 
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The various alternatives for making counts of tooth mortality in a 
grade school population are suggested to facilitate the making of such 
counts with limited personnel, funds, and time. All of these pro- 
cedures, however, are subject to sampling variations; other factors 
being equal, their reliability is directly proportional to the number of 
cases studied. From these considerations it is evident that in small 
age-sex groups full counts of tooth mortality would appear necessary. 
It is also clear that the employment of the third alternative (making 
counts of missing lower right first permanent molars) should be lim- 
ited to groups of such size that the bilateral occurrence of tooth mor- 
tality will not be appreciably affected by chance variations. 

The foregoing interpretations of this study on tooth mortality in a 
representative school population indicate that tooth mortality rates 
specific for age and sex may be adapted for measuring the adequacy 
and effectiveness of dental care (fillings). Although it is apparent 
that total counts of permanent teeth affected by mortality, specific for 
each age and sex, should afford the most accurate measure of the 
status of tooth mortality in a community, several alternative methods 
for obtaining estimates of that status through sampling procedures 
have been suggested. It has been shown, for the grade school popula- 
tion studied, that these sampling devices afford a comparatively ac- 
curate estimate of the reduction in tooth mortality effected by 
dental treatment. 

Since the proper placement of fillings prevents the extension of 
decay, it follows that through complete and adequate care the tooth 
mortality rate may be expected to be considerably reduced in children 
who may actually have a high incidence of dental caries. Therefore, 
periodic tooth mortality rates may be used as an index of the ade- 
quacy and effectiveness of dental care (fillings) in a specific com- 
munity,’® but they should not be considered an index of dental health, 
since the problem of tooth mortality is only one factor in dental 


health. 
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A STUDY OF PSEUDOTUBERCULOSIS RODENTIUM 
RECOVERED FROM A RAT 


By V. H. Haas, Passed Assistant Surgeon, United States Public Health Service 


This report deals with a disease produced in laboratory animals by 
inoculation with tissue from an infected domestic rat (Rattus nor- 
vegicus). The lesions of the disease resemble those of plague, and the 
organism isolated from infected animals is similar in many ways to 
Pasteurella pestis. 

SOURCE OF THE DISEASE 


A rat trapped in a market was found to have several granules in its 
spleen. The lesions were about 2 mm in diameter, and were white and 
firm; they could be lifted from the spleen with a knife point. A smear 
made from the organ showed a number of bipolar bacilli bearing a 
morphologic resemblance to P. pestis. 


GUINEA PIG INOCULATION EXPERIMENTS 


Passage through guinea pigs.—A guinea pig inoculated cutaneously 
and killed on the fifth day was found to have an enlarged inguinal 
lymph node containing organisms similar to those found in the rat 
spleen. From this guinea pig the disease was passed to others, a total 
of 40 animals being infected, some by cutaneous inoculation and others 
by the subcutaneous route. 

Thirty-five guinea pigs died of the disease and five were killed while 
definitely ill. Four animals did not become sick after inoculation. 
The causative organism was recovered repeatedly from infected guinea 
pigs, as will be described later. 

Duration of the disease in guinea pigs.—In guinea pigs allowed to die 
of the infection, the length of life following inoculation was from 12 to 
31 days in those infected by the cutaneous route, the average being 
21 days, while in those inoculated subcutaneously the time was from 
7 to 18 days, averaging 11. As passage through guinea pigs was 
continued, the disease assumed a somewhat more acute form than that 
seen at first. 


PATHOLOGY IN GUINEA PIGS 


The following summary of autopsy findings is based on the examina- 
tion of 39 guinea pigs. 

(1) Outaneous lesions.—Ulcers of % to 3 cm in diameter, covered 
by crusts which varied from thin flakes to thick layers, were present 
at the inoculation site in half of the animals. 

(2) Subcutaneous reaction—Subcutaneous vascular engorgement 
was present in slightly more than one quarter of the guinea pigs, being 
moderate in degree in most instances. The animals dying within rel- 
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atively few days were more frequently involved than those living 
longer. Subcutaneous gelatinous edema was present twice. 

(3) Mass at inoculation site—In more than three quarters of the 
guinea pigs there was a mass of 2 to 4 cm in diameter at the site of 
inoculation. In the animals dying more acutely, this mass was in- 
durated, and firm when sectioned, while in those dying more slowly 
it was caseous, and tended to become globular. Purulent masses 
were rare. 

(4) Superficial lymph nodes.—One or both inguinal lymph nodes 
were involved in every infected animal. There was usually a globular 
mass in the inguinal region, within which the gland could be seen on 
section; the inguinal mass varied from less than 1 cm to 3 cm in 
diameter. In acute cases the lymph node was firm on section, but in 
the more chronic infections it was caseous. Hemorrhagic nodes, 
though they occurred, were rare. The axillary lymph nodes were 
affected in slightly over half the guinea pigs, showing changes similar 
to those seen in the inguinal nodes. 

(5) Deep lymph nodes.—The sacroiliac nodes were involved in half 
the animals, being similar in all respects to diseased superficial nodes, 
though seldom as greatly enlarged. There were two instances of in- 
volvement of mesenteric lymph nodes, which appeared as yellowish 
white nodules studding the mesentery and omentum. In one of these 
cases the entire mesentery, omentum, and small intestine were matted 
together and adherent to the greater curvature of the stomach. 

(6) Spleen.—The spleen was involved in all the guinea pigs. Char- 
acteristic changes were enlargement of one and one-half to three times 
normal size, dark red discoloration, and mottling with white granules, 
which varied from a few scattered lesions to a hundred or more. The 
granules were from pin-point size to2or3 mm. In six guinea pigs 
the lesions were discrete enough to be lifted from the spleen by a 
knife point. 

(7) Liver.—Liver lesions were present in all the infected animals, 
the lesions being very similar to those in the spleen. 

(8) Lungs.—Lung lesions were found in all the animals, and were 
of 3 types. The most common were focal lesions of % to 1 mm, con- 
sisting of white granules surrounded by dark red areolae; these gran- 
ules varied in number from a dozen to more than a hundred. Next 
in frequency were irregular areas of red or grey consolidation varying 
in extent from 1 cm to an entire lobe. Least common were large 
caseous lesions, from % to 2 cm in diameter, with grey centers and 
dark red concentric borders up to 5 mm in width. 

(9) Serous cavities.—Pleural effusion was present in about one third 
of the animals, in quantities varying from 1 to 15 cc. It was almost 
always clear. Peritoneal effusion was present in only one-tenth of 
the cases, being tenacious in one instance only. 
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A single guinea pig inoculated intraperitoneally died on the eighth 
day. This animal showed peritoneal exudate of 15 cc of thin red 
fluid, widespread mesenteric adhesions, and typical lesions of the 
lung, liver, and spleen. 

Smears from tissues.—Organisms were found in the diseased tissues 
of all except two guinea pigs. There were two forms, viz, bipolar 
bacilli about half as long as P. pestis and rather wide in proportion to 
their length, and coccoid, solid staining forms. The organisms tended 
to appear in large aggregates or clumps, so that one microscopic field 
might show several dozen, while several adjacent fields would show 
none. 

Isolation of causative organisms.—Cultures of a small cocco bacillus 
were readily obtained by rubbing diseased spleen or lung tissue on 
blood agar plates, or by inoculating heart blood of sick animals into 
infusion broth. The typical lesions of the disease were produced in 
18 guinea pigs by inoculating them with these cultures; recovery of 
the organism from these latter animals fulfilled Koch’s postulates. 


CHARACTERISTICS OF THE ORGANISM 


Colonies on blood agar plates: Abundant growth in 18 hours at 
30° C.; colonies discrete, pin point, pale white, translucent, convex, 
and moist, with regular margins; not tenacious. Agar slants: Abun- 
dant growth in 18 hours at 30° C.; diffuse growth without distinct 
colonies; pale, white, translucent, moist, not tenacious. Bouillon 
cultures: Good growth in 18 hours at 30° C.; broth sometimes uni- 
formly cloudy and sometimes clear with surface growth and slowly 
settling flakes. 

Morphology.—Small rods and cocci on solid media. Rods usually 
stain bipolar and cocci stain solidly. Rods resemble P. pestis but are 
only one-half to three-fourths as long. No definite arrangement of 
organisms. In broth the organisms appear much the same as on 
solid media; there was no definite chain formation. On 3 percent 
salt agar there are involution forms; these are usually long, slender, 
slightly curved rods, or medium sized rods lying in bundles in a manner 
suggestive of the diphtheria bacillus; less frequently there are en- 
larged hollow staining organisms resembling “balloon” forms of 
involuted P. pestis. 

Gram’s stain.—The organism is Gram-negative. 

Fermentations.—Gas is not produced in any of the common sugars, 
Acid is produced in dextrose, maltose, galactose, and rhamnose. No 
acid in lactose or saccharose. Litmus milk unchanged. 

Motility —Motile organisms were seen in two cultures grown at 
room temperature, but in all other cultures there was no motility, 
regardless of temperature. 


66444°—38——_38 
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PATHOGENICITY FOR RATS 


Four rats were inoculated with cultures, 2 cutaneously and 2 subcu- 
taneously. One rat was inoculated subcutaneously with a diseased 
guinea pig spleen. None of these rats became ill, but two showed 
small masses at the site of inoculation. 

One of the rats inoculated subcutaneously with bacterial culture 
was killed on the 14th day. Autopsy showed a small crusted ulcer at 
the inoculation site, with a subcutaneous mass 2 cm in diameter. 
The mass was firm and indurated, with considerable injection about 
it, but no hemorrhage. There was no inguinal adenopathy, but the 
right axillary node was rather hard, with a diameter of 0.5 cm, and the 
right sacroiliac node was 0.75 cm in diameter. The spleen was 
slightly enlarged, very dark, and firm; it contained 5 white granules 
of 1 mm diameter or less, which were discrete and raised above the 
surface of the organ. Liver dark red but not mottled; lungs normal; 
smears from the spleen showed no organisms. A guinea pig inocu- 
lated subcutaneously with the spleen of this rat died in 27 days with 
lesions typical of the disease under consideration, and a guinea pig 
inoculated from the latter died in 10 days, with typical findings. 

The other 4 rats were apparently healthy 30 days after inoculation. 
They were then inoculated cutaneously with the spleen of a guinea pig 
dead of plague; one of the rats died on the fourth day with typical 
plague and the others remained healthy. The three surviving rats 
were inoculated again with plague on the eighth day following the 
original inoculation, the second inoculation being subcutaneous. One 
of these animals died of plague on the fifth day, while the other two 
remained healthy. 

It is evident that the disease under study is only slightly pathogenic 
for rats, and that it confers on these rodents some degree of protection 
against plague. 

AGGLUTINATION 


The organism was agglutinated by the serum of a rabbit immunized 
against plague in dilution of 1 to 160. The same serum agglutinated 
P. pestis in a dilution of 1 to 1280. Blood from a guinea pig sick with 
the disease failed to agglutinate the organism. No immune guinea pig 
serum could be tested, as none of the sick guinea pigs ever recovered. 


COMPARISON WITH PLAGUE 


The disease under study is sufficiently similar to subacute or chronic 
plague that in any single guinea pig it would be impossible to differen- 
tiate with certainty on the basis of anatomical appearance. In anum- 
ber of these animals, however, it is clear that the constancy of hepatic 
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lesions is a point of great value in distinguishing between the two dis- 
eases, as similar liver granules are seldom encountered in plague in 
guinea pigs. 

The causative organism differs from P. pestis morphologically in that 
the bipolar forms are smaller and the coccoid forms more numerous 
than in the case of the latter organism. Culturally, the former organ- 
ism grows faster on solid media than P. pestis; it usually produces 
diffuse cloudiness of broth and regularly forms acid in rhamnose, both 
of which are points of differentiation. There is also a difference in the 
appearance of the forms produced on salt agar. Motility is not con- 
stant in the organism under study, but it does occur, which is not the 
case with P. pestis. 

Pathogenicity for rats is another point of differentiation between the 
two organisms, P. pestis being quite virulent for these rodents whereas 
the other organism is only slightly pathogenic. 


IDENTITY OF THE DISEASE 


The disease described above conforms with the available descriptions 
of pseudotuberculosis rodentium, and the organism isolated is like the 
causative organism of that disease. It therefore appears that the 
disease under study is pseudotuberculosis. 


ATTEMPTS TO TRANSMIT PSEUDOTUBERCULOSIS BY FLEAS 


Thirty female Xenopsylla cheopis were fed on guinea pigs infected 
with pseudotuberculosis at a time when the animals were known to 
have organisms in their blood, as demonstrated by cultures. These 
fleas were then allowed to feed on healthy guinea pigs for the remainder 
of their lives. Feces of the fleas were inoculated into guinea pigs at 
convenient intervals, and the dead fleas were also inoculated into 
guinea pigs. None of the guinea pigs ever contracted the disease, 
either by flea bites or by inoculation with flea feces or with dead fleas, 
although other groups of X. cheopis fed on plague-infected guinea pigs 
at the time when this experiment was going on became infected with 
plague and were found to be capable of transmitting the infection by 
biting. 

SUMMARY 


Pseudotuberculosis rodentium recovered from a rat was transmitted 
to guinea pigs and other rats. Pathologically and bacteriologically 
considerable similarity was found between this disease and subacute 
plague; the chief differential points have been discussed. Some 
writers believe that Bacillus pseudotuberculosis is a rough variant of 
P. pestis, and it has been claimed that the latter organism has been 
recovered from supposedly pure cultures of the former by special 
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methods. In the study reported herewith, there has thus far been no 
indication that the organism of pseudotuberculosis might give rise to 
variants which would be identical with P. pestis; even in those in- 
stances in which guinea pigs died of pseudotuberculosis in a week or 
less, both disease and causative organism remained true to type and 
could be distinguished from plague and P. pestis, respectively. 

Attempts to transmit pseudotuberculosis from guinea pig to guinea 
pig by Xenopsylla cheopis were not successful. 


DEATHS DURING WEEK ENDED JUNE 4, 1938 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 












Week ended | Correspond- 
June 4, 1938 ling week, 1937 
Data from 87 large cities of the United States: 
I nniicnnsnciaeibgaaisaddanthintipasdinbadntiaanetibnend 7,817 18,128 
I Sd 0s, ncettinbenneeeeetienmmdeeneta ere 
OE fe 190, 707 211, 781 
Deaths under 1 year of age............------.---- ical 454 t 547 
pe ea eae enaia {Ss am 
Deaths under Sai of age, first 22 weeks of year..................---..- 11, 781 13, 062 
Data from industrial insurance companies: 
OO SE PT ae SS a a ee ee ee 69, 785, 134 
REL LOE SORELLE AE RL A VEL LEE Se 10, 143 10, 174 
Death claims per 1,000 policies in force, annual rate._.................... 7.7 7.6 
Death claims per 1,000 policies, first 22 weeks of year, annual rate......-.. 9.8 10.9 











1 Data for 86 cities. 








PREVALENCE OF DISEASE 





No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, end the figures are subject to change when later returns are received by 


the State health officers. 

In these and the following tables, a zero (0) indicates a positive repcrt and hes the same significance as 
any other figure, while leaders (....-- ) represent no report, with the implication that cases or deaths may 
have occurred but were not reported to the State health officer. 


Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended June 11, 1988 and June 12, 1937 









































Meningococcus 
Diphtheria Influenza Measles meningitis 

Division and State Week | Week | Week | Week | Week | Week | Week | Week 

ended | ended | ended | ended | ended | ended | ended | ended 

June 11,|June 12,/June 11,/June 12,/June 11,|June 12,|June 11,|June 12, 

1938 1937 1938 1937 1938 1937 1938 1937 
New England States: 
0 Se 2 0 O Bidsscnesd pe 0 0 
Se 0 BD hevcntsbmemeted 101 75 0 0 
.  eeaiweresetes 0 | SORES See 06 2 0 0 
ee 1 | ee See 526 634 3 2 
SRS ae 0 5 SE REE: 2 69 1 0 
3 9 EC 5 3 7 4 59 130 0 0 
Middle Atlantic States: 

3, * ae 27 43 a4 25 | 3,665 1, 586 4 7 
18 6 2 5 477 1, 123 1 2 
25 a 1, 942 1,727 6 7 
13 5 ere 14 997 2, 290 3 3 
6 4 1 15 279 379 1 2 
26 39 10 18 753 457 4 5 
7 13 9 are ..-| 2,683 27 1 3 
0 |, 19 2, 822 62 1 1 
8 3 2 2 412 3 1 0 
2 ] re oe 298 7 2 0 

14 7 3 23 vs 56 0 1 
1 2 7 ll 84 1 0 0 

0 Ss Se eee 2 0 1 
o | RR Eatuee 154 10 ] 0 
1 4 3 7 257 25 1 1 
2 i SS a 22 0 0 
7 5 3 1 7 195 0 3 
5 {ae See 16 93 0 0 
irginia 2 | ees iors 339 228 1 7 
., 3 ~ (Reeser 3 6 3 17 212 39 4 3 
EE TTS 16 5 3 745 196 1 2 
ET Eo ccnintesncnpenes 2 2 72 SM 63 1 3 
AE OEE 3 © Espenienuiecbedehe BES Beucessen 0 0 
SEE Accnuniliminhastiomhanctbeasiog 1 8 2 2 GD leccocscs 2 4 

See footnotes at end of table. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended June 11, 1938 and June 12, 1937—Continued 











































































Diphtheria Influenza Measles a 
Division and State Week | Week | Week | Week | Week | Weck | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
June 11,| June 12,|June 11,| June 12,/June 11,| June 12,| June 11,|June 12, 
1938 1937 1938 1937 1938 1937 1938 1937 
East South Central States: 
OS EEE 14 6 5 1 144 198 4 5 
a 3 6 i) 16 107 94 1 4 
eee 10 10 16 9 121 24 6 7 
0 SS Se 6 Se es a eee 1 1 
West a. pale States: r 
hintidundvediiiendianaeaimmeiedel 3 3 9 7 123 6 0 1 
a. © cbpeimegdamentinuad 10 13 12 14 i Michieadaibanss 1 2 
CT Ea ee 1 8 16 18 117 33 1 0 
Sn 16 26 191 135 38 366 3 7 
Mountain States: 

Sa aes Per ee 1 Pee awe 97 8g 0 0 
Pere aee 0 4 + 1 9 69 0 0 
, 0 OS ae ae 0 0 19 21 0 0 
Ty". ...dbsnecddeedesnsdecd 18 2p Me ee 143 21 0 0 
ON RE ae 8 | Se ee 72 60 0 0 
RRS TESS RIERA SEN 4 2 24 10 3 53 0 0 
|. SERENE SE eA 0 | Bee 444 49 0 0 

Pacific States: 
(a 2 )_ ae Ee 47 93 0 0 
EE ESS ee. 4 0 14 10 34 10 0 1 
| A TEs 31 31 22 63 871 273 3 3 
0 RE ee 327 335 442 512 | 19,890 | 11,121 59 88 
First 23 weeks of year................ 11, 359 | 10, 665 | 42,366 | 271, 539 |702, 121 |202, 181 1, 749 3, 516 
Typhoid and |Whoop- 
Poliomyelitis Scarlet fever Smallpox paratyphoid ing 
fever cough 
Division and Stato Week | Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended | ended 
June 11,|/June 12,|June 11,|June 12,/June 11,|/June 12,|June 11,/June 12,\June 11 
1938 193 1938 1937 1938 1937 1938 1937 1 
New England States: 
ae 0 0 15 13 0 6 0 1 29 
New Hampshire_....... 0 0 1 1 0 0 0 0 1 
RES RESETS 0 0 12 1 0 0 1 0 17 
Mess3achusetts_......... 0 1 852 164 0 0 1 1 104 
Rhode Island_.........-. 0 0 8 37 0 0 0 0 26 
Connecticut !........... 0 0 87 91 0 0 2 1 123 
Middle Atlantic States: 
EE 1 0 528 574 0 0 7 15 531 
2 See 1 0 97 101 0 0 1 2 197 
Pennsylvania... .......- 0 1 223 500 0 0 7 8 232 
East North Central States: 
aS Se 1 0 182 310 1 8 7 5 104 
ieaiens. . 0 0 34 63 25 7 7 1 17 
Illinois ..... 2 1 291 392 15 15 4 5 232 
YAichigan 3... 1 0 276 591 1 12 3 2 336 
_ | RE 0 0 99 189 0 2 3 2 197 
West North Central States 

TTL: sumnencnadene 0 0 7 26 16 14 0 0 28 
REET ESE EEE 0 0 56 94 28 30 0 4 37 
> Se 0 1 67 107 88 16 0 7 19 
North Dakota.........- 0 0 29 13 19 7 0 0 14 
South Dakota.......... 0 0 2 15 17 0 1 0 ll 
— fe Eee eee 0 1 19 28 4 0 0 2 14 
I: icihnintvasiensnpotieg 0 0 54 72 25 5 0 1 131 

South Atlantic States: . 

SR 0 0 6 7 0 0 0 0 3 
Maryland !#4______.. 1 0 41 21 0 0 2 8 46 
District of Columbia... 0 0 6 6 0 0 0 0 7 
, ES RE 1 0 16 10 0 0 > 9 68 
West Virginia ‘...-..__. 0 0 12 34 0 0 3 2 76 
North Carolina......... 0 1 16 16 2 0 10 3 329 
South Carolina........-. 0 2 ) See 0 0 6 16 73 
SS 0 2 10 3 0 0 22 ll 44 
ETRE 1 0 3 5 0 0 5 0 ll 





See footnotes at end of table. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended June 11, 1938 and June 12, 1937—Continued 


























Typhoid and |Whoop- 
Poliomyelitis Scarlet fever Smallpox paratyphoid ing 
fever cough 
Division and State 
Week | Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended | ended 
June 11,|/June 12,/June 11,|/June 12,/June 11,|/June 12,/June 11,|\June 12,\June 11, 
1938 1937 1938 193 1938 1937 1938 1937 1938 
East South Central States: 
Kentucky . 0 0 20 19 4 3 16 i) 99 
Tennessee 0 2 10 10 0 0 18 ll 60 
Alabama ! 2 1 W 5 4 1 4 11 75 
Mississip q 7 2 5 1 0 & | Pees 
West South Central States: 

NG. cccccutiomnied 0 4 4 13 4 0 7 6 39 
OS EO 3 2 6 i) 0 1 15 ll 37 
I i in chnaiinitel 0 3 20 Q 18 1 i) ll 73 
| Re A EEA 3 5 41 101 25 1 38 26 384 

Mountain States: 
Montana ‘.............- 0 0 8 ll 3 6 0 0 59 
RPE 0 0 5 20 23 1 0 0 4 
Wyoming ¢ §_........... 0 0 3 28 4 3 3 1 3 
SS) See 0 0 37 10 5 0 4 4 32 
New Mexico............ 0 0 10 32 3 0 5 0 6 
SE 0 0 3 ~ ll 0 10 3 17 
Mala Cale eae 1 0 uv 15 0 0 0 0 51 
Pacific States: 
Washington...........- 0 0 17 25 ll 0 4 0 R9 
IE, na nnigiindinaee 0 0 19 30 12 7 0 1 32 
SS eee 1 4 145 181 36 & 15 4 423 
ee 23 38 2, 980 4,011 355 148 256 209 4, 545 
First 23 weeks of year-...... 450 506 |123, 877 |149, 164 | 11,249 | 6,898 | 3,222 | 2,815 | 98,803 
































1 Typhus fever, week ended June 11, 1938, 34 cases as follows: Connecticut, 1; Maryland, 1; Georgia, 16; 
Florida, 5; Alabama, 7; Louisiana, 1; Texas, 3. 


2 New York City only. 


3 Period ended earlier than Saturday. 
4 Rocky Mountain spotted fever, week ended June 11, 1938, 12 cases as follows: Iowa, 1; Maryland, 1; 
West Virginia, 1; Montana, 1; Idaho, 2; Wyoming, 5; California, 1. 
§ Colorado tick fever, week ended June 11, 1938, 11 cases as follows: Wyoming, 1; Colorado, 10. 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases reported monthly by States is published weekly and covers only those 
States from which reports are received during the current week: 








Menin- 
B0C0C- | Hiph- | Influ- | Ma- | Mea- | Pel- | Poll | scartet| smatl-| .TY- 
State cus pr mye- . al | phoid 
menip- theria | enza laria sles lagra litis fever pox lover 
gitis 
May 1938 
a oe 8 | eee | ae 0 99 | ae 
Pennsylvania...... 15 | Ses Se SE Weniihineere 2] 2,264 0 47 
Tennessed.........-. 7 17 73 47 534 25 0 75 7 17 
West Virginia...... 7 14 Gl Béiasiousa 5 5 ee 1 105 2 20 
Wyoming.......... 0 a Cee: Se 0 22 3 4 
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May 1938 May 1988—Continued May 1988—Continued 
Cases Cc Cc 

Actinomycosis: Impetigo contagiosa: Trachoma 
Pennsylvania.......... 2 PIII: cater bdekenkes 1 gn ne 2 

Chickenpox: ‘umps: Trichinosis: 
| Ne ee a Sa 179 PN tcinninsitteeiiodine 159 Pennsylvania.......... 2 
Pennsylvania.........- 2,770 Pennsylvania. ......... 5,069 Tularaemia: 
| eee 38 , A 224 , Se 4 
West Virginia.......... 151 West Virginia_......... 34 Typhus fever: 
eas 47 ..  ——_—a ares 18 VERGE... .dcnccstoucs 2 

Colorado tick fever: Ophthalmia neonatorum: Undulant fever: 
a 4 Pennsylvania. ......... 3 MR: tdotdmanbtghinen 1 

Dysentery: , i ( (TE 1 Pennsylvania.......... 6 
Pennsylvania (amoebic) 2 Paratyphoid fever: REE 1 
Pennsylvania (bacil- OS ee Vincent’s infection: 

ne ae ae 1 Rocky Mountain spotted a aS 3 
Tennessee (amoebic) -.. 3 fever: eI a contenicnestialn 5 
Tennessee (bacillary)--- 85 TE SEN 7 Whooping cough: 

German measles: Septic sore throat: Se 188 
ES ee 15 aS Se 17 Pennsylvania.......... 954 
Pennsylvania.......... 193 West Virginia.......... 2 , Rees 191 
a ccenaneined 2 WHE ...6séconkonce 2 West Virginia.......... 889 

Tetanus: |» AS 15 
BUMNNNR ni ccccocnasto 


PLAGUE INFECTION FOUND IN GROUND SQUIRREL AND FLEAS FROM 
GROUND SQUIRRELS IN IDAHO 


Under date of June 9, 1938, Senior Surg. C. R. Eskey, reported 
plague infection found in ground squirrel, Citellus armatus and in fleas 
from ground squirrels in Bear Lake County, Idaho, as follows: 


Tissue obtained from one ground squirrel shot May 25, 1938, 2 miles south of 


Bern. 
Five fleas collected from one ground squirrel shot May 25, 1938, 2 miles south 


of Bern. 
Eighty fleas collected from 67 ground squirrels shot May 27, 1938, 5 to 8 


miles southeast of Montpelier. 


PLAGUE INFECTION FOUND IN FLEAS FROM GROUND SQUIRRELS IN 
MONTANA 


Under date of June 9, 1938, Senior Surg. C. R. Eskey reported 
plague infection found in 284 fleas collected from 88 ground squirrels, 
Citellus elegans, shot 9 miles northwest of West Yellowstone, Gallatin 
County, Mont. 


PLAGUE INFECTION FOUND IN FLEAS FROM DESERT WOOD RATS 
IN UTAH 


Under date of June 9, 1938, Senior Surg. C. R. Eskey reported 
plague infection found in 7 fleas collected May 20, 1938, from 15 desert 
wood rats, Neotoma desertorum, shot and trapped 11 to 14 miles 
northwest of Kanab, Kane County, Utah. 
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CASES OF VENEREAL DISEASES REPORTED FOR APRIL 1938 


These reports are published monthly for the information of health officers in order to furnish current 
data as to the valence of the venereal diseases. The fi are taken from reports received from State 
and city health officers. They are preliminary and are therefore subject to correction. It is hoped that 
the publication of these reports will stimulate more complete reporting of these diseases. 


Reports from States 















































Syphilis Gonorrhea 

Casesre- | Monthly | Casesre- | Monthly 

ported case rates rted case rates 

during per 10,000 uring per 10,000 

month population month population 
DI cccnnmtnnininminies wéitiis = 2, 574 8.89 318 1.10 
PN ee Fe 
A inincinhaingsnavntigetininenntbibnnbenanmenendt 1, 881 9. 18 316 1. 54 
Oa ctl nntaratenimgendinn aces aes 2, 108 3. 43 1, 331 2.16 
AE EERE ES TS eee 2.05 143 1.34 
TE SE SE ES a See 213 1.22 81 .47 
De ood oncentaccchtintinnneccheibttintegmimingened 235 9. 00 37 1.42 
REI. Se 221 3. 52 144 2.30 
| ER ae ee. 2, 455 14.70 256 1. 53 
Se are 2, 607 8. 45 445 144 
SEE niictididlicuadathabttinibicdtendsbbeimrindidamenntel 1.38 23 47 
) er es ee eo 1,952 2. 48 931 1.18 
0 eS ae a 1 1. 24 80 | 
SOE inaiisitedinintdbennececnnieenangnenntiattnnanin 365 1. 43 175 . 69 
tt tcdaddiiembiduenantendecentcnntsbiaeiemindill 303 1. 63 OF . 50 
Kentucky 747 2. 56 27 . 95 
Louisiana 2, 164 10. 15 105 .49 
pS RSE SS EE St 1S 75 . 88 4) .47 
Maryland 1, 130 6. 73 259 1.55 
Massachusetts 516 1.17 399 - 90 
Michigan 1, 214 2. 51 479 .99 
Minnesota... 255 . 96 198 75 
Mississippi - 2, 530 12. 51 234 11. 29 
Missouri... 923 2.31 114 - 29 
) SS ee) SES SS, a ee eee ae. Se ; 
Nebraska... 82 . 60 81 . 59 
eT 24 238 4 49 
New Hampshire 22 -43 s .16 
New Jersey 927 2.13 224 . 52 
New Mexico 83 2.09 69 1. 42 
New York 4, 969 3. 83 1, 509 1.23 
North Carolina 3, 833 10. 98 631 1. 76 
ERG BE PS TE 29 41 38 . 54 
| EAR Se aS: 1, 856 2. 76 428 . 64 
GEE 9s. nituncodsddninabnnetendaenniibbanamaadd 635 2. 49 287 1.13 
OO Ee eS a ae 85 . 83 119 1.16 
IIR Viinicideinineintnaiienunginennanninandiwiniiiatn 1, 906 1. 87 225 .22 
I  cathennndttnnanentinittiniewtinpannmedtiiides 103 1.51 52 76 
OIE GREED "cniicnndmedamannninntnensbaneregnnannd setsscotightlbinbbbcbantidattidiiiedibhesnidapands 
SII TIT inicicoiincseentasitningdubiintiptiongatitinibeniisina 33 . 48 23 .33 
, RS AE SRS ee EY eae eae 1, 376 4.76 401 1. 39 
TEL ieiaceentstibienimtonemendiiiaibinanditabiiantintiammnmetetinibel 2, 95 4.78 832 1.39 
ER ee Se . 46 25 8 
Fe isinshs dnighnhtimmeiihapitiiiniowenininintibecdaetié 19 . 50 16 .42 
‘ Vi a i a i a ts 1, 125 4.16 253 .93 
EL AP EL ae 244 1.47 199 1. 20 

EAT ELTA LT OR 433 2. 32 143 my 
TT iia teeeinnainial aieronnammenndeensill 45 15 106 .36 
WED bintd te danddigensnsscenperecencnattennenintes 7 30 4 -17 
ii, i snnnnetadbamumtibuaedinnaticenmdmedio 45, 993 3. 64 14, 260 1.13 

See footnotes at end of table. 
5 
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Reports from cities of 200,000 population or over 























Syphilis Gonorrhea 
Cases re- | Monthly | Casesre- | Monthly 
ported case rates ported case rates 
during per 10,000 during per 10,000 
month | population; month | population 
Be, Bb 5 ..ncocnccensenccnteansnsccsenscnncncoseteetipossessetess sccencecenedesinibenstéalisenguamnons 
BERR, GOS ..cocccceccceccqocececccocconcecaccccccsces ecacnscsscoclcocncscccesslasnesouessesleseeetebsese 
SS ees 778 4. 43 158 1.91 
Birmingham, Ala. 318 11. 26 46 1. 63 
Boston, Mass.-..-.-.-.- 191 2.42 149 1, 88 
DN Mle B ncnccsescen 123 2. 08 50 . 84 
 “<) -PSaIeseN 1, 135 3. 18 676 1.90 
ERR Se eer eee 250 5. 36 04 2.02 
Pi ES, . os eceasandendionsnbhbnenesaubentoeneseibonsaiaansnimeendiundsenibagne eee ee 
SG EEE eer eee 2 2. 03 18 . 59 
EE OP eee 331 11. 43 78 2. 69 
PI, CE 9. < ccncacsddaconscncnsénséacaceseenenenss§nensseteeses anunmmanadeleanainacens ee aren 
eo i alenenininiiaeataial 51 1.72 31 1.04 
I alien hema eenintpindiainendlit 596 3. 44 229 1. 32 
I REE EEE ETT 821 9. 58 83 2. 48 
Indienapolis, ORT ELE RE ES 34 . 90 35 . 93 
2 Fen en ee eee ee ee 
CO SEE ee 85 2.02 6 .14 
Los — % ) eae aa 768 5. 37 466 3. 26 
OS SS eee 852 10. 86 87 2. 69 
SI TI as aici nencsiisdantnapunciinthinlign areola 428 16. 03 90 8. 37 
CS RE PITRE LEE LE Se ae engnetesdgushebunaninitipplodenintiiiben 
SS eee 76 1. 56 58 1.i9 
CS ERTLE LET SI ALTE PCIE 293 6. 32 129 2. 78 
EN ES CE ae se 54 1.13 42 . 83 
ye 3 4 = ae 3, 428 4. 69 1, 144 1. 57 
INLINED... «soc ccinmbenneabasesininasesteiasend|eesbéqustinsaninnamnnsmmeenbanegeshensieiiiins 
i eeeneileeiaiguianneicnisinnl 7 2. 13 36 1.63 
EE Ra eee eee 628 (4B EES EE ee 
SS es ee 238 3. 48 25 . 37 
EET LC SE eee Tee ee es Sapeeee eek ee ae 
CSE eases eee 45 1.74 7 1. 43 
Se AEE a See ee eee 44 1.31 25 .74 
5 ERIE TE SIRE HEE: 322 3. 85 78 . 93 
EEE ETE a NO 43 1. 52 22 . 73 
Se een 128 5.09 56 2. 23 
ESS ESI ERROR 151 2. 25 156 2. 33 
I IT alacant gilpiamienindintanpeeeel 152 4.00 93 2. 45 
SSS ar ee eae 78 3. 58 19 87 
SS ee Se asain aia cal enipteieaiiediaials in 
iy 2. Ci ndcdktidcenduaceobonsummmnneniamuned 221 3. 52 144 2. 

















1 No report for current month. 
3 Incomplete. 

3 Only cases of syphilis in the infectious stage are reported. 
4 Reported by Jefferson Davis Hospital. 
5 No report during i fiscal year. 

¢ Reported by soci: 


hygiene clinic, 
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WEEKLY REPORTS FROM CITIES 
City reports for week ended June 4, 1938 
This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban incidence of the communicable diseases listed in the table. 
Diph- Influenza | Mea- | Pneu- .~¥ Small-| Tuber- LaF Ww — Deaths 
State and city theria sles | monia fever | POX culosis on om all 
CAS€S | Gases! Deaths | °85¢S deaths cases | 25¢S deaths cases | cases | “Uses 
Data for 90 cities: 
5-year average--_ 162 77 30 | 5, 268 518 | 1,824 14 409 34 B. O08 lL escocce 
Current week . - 105 45 30 | 5,491 373 | 1, 167 368 5. Ml Eecaience 
Maine: 
Portland _-...... )_ = 0 23 1 1 0 1 0 5 27 
New Hampshire 
“| at OT wcnse 0 0 0 0 0 0 0 0 8 
‘ Manchester... - | Ree 0 0 1 2 0 0 0 0 15 
Nashua_.......- | Seas 0 0 1 0 0 i 0 0 4 
Vermont 
| aa DP fesuscd 0 0 0 0 0 0 0 0 2 
‘ Burlington. -...- | eee 0 0 0 0 0 0 1 0 9 
Rutland_......- _ 4 ae 0 0 0 0 0 0 0 0 4 
Massachusetts: 
ic nccnenn i), == 0 197 1 95 0 5 0 15 191 
Fall River-_....-  Beecece 0 0 1 4 0 1 0 4 32 
Springfield dieitiee | ae 0 47 0 2 0 0 0 12 35 
Worcester _....- |) ae 0 4 3 32 0 2 0 15 4l 
Rhode Island: 
Pawtucket. .-.-- ;,; == 0 0 0 2 0 0 0 0 17 
Providence-.-..- _ Bs 0 0 3 7 0 3 0 20 47 
Connecticut: 
Bridgeport... -- | =a 0 4 1 5 0 1 0 0 27 
Hartford. _....-.- {os 2 2 1 23 0 2 0 8 33 
New Haven..-- _) ae 0 5 3 3 0 1 0 13 36 
New York: 
7 ae j= 0 s Q 36 0 1 0 6 153 
New York-. 16 2 2] 1,971 91 206 0 80 1 233 1,411 
Rochester. . D hecamen 0 59 7 19 0 2 0 4 75 
yracuse......- © feccmap 0 96 1 5 0 1 0 6 55 
New Jersey: 
Camden.......- 8 Bcates 0 i) 2 6 0 0 0 9 33 
Newark.......- 0 1 0 21 7 12 0 2 0 27 87 
Trenton......-- @ heoaten 0 1 2 6 0 3 1 0 33 
Pennsylvania: 
Philadelphia- -- 9 a 3 444 18 81 0 22 8 19 408 
Pittsburgh. -...- Dy Reddtnael 0 25 10 24 0 14 2 32 154 
Reading.......- )} aoe 0 35 0 1 0 1 0 7 29 
Scranton ....... | ee ee D fedheas 4 | ee 0 e a 
Ohio: 
Cincinnati-...... }_ 0 14 5 6 0 8 0 7 126 
Cleveland__...- 1 5 0 239 13 33 0 7 1 46 198 
Columbus....-- 0 2 2 12 4 5 0 5 0 0 93 
, Rat 0 1 1 69 2 6 0 3 0 23 67 
Indiana: 
Anderson......-. >) = 0 4 1 3 0 0 0 0 14 
Fort Wayne...-. i) or 0 40 3 8 0 0 0 0 29 
‘ Indianapolis... ;=s 0 130 5 13 1 10 1 6 96 
Muncie......... | eee 0 0 2 0 0 0 0 0 10 
South Bend... | Bese 0 33 0 0 0 0 0 0 6 
Terre Haute_.. 5 ae 0 2 0 1 1 0 0 0 18 
Illinois: 
[SS ae | eee 0 0 0 0 0 0 0 0 5 
Chicago. ......-. 17 5 5 165 25 167 0 43 0 122 695 
| RTI | oa 0 1 1 4 0 0 0 2 7 
Moline........- > a 0 5 0 4 0 0 0 1 4 
Springfield. _._- _) SEBS 0 5 2 3 1 0 0 5 21 
Michigan: 
Se 3 1 0 162 12 95 0 24 0 153 257 
’ ) | Sa ee © Briswdun 0 134 4 10 0 0 0 n) 27 
Grand Rapids__ _, eve 0 126 2 8 0 0 0 4 32 
Wisconsin: 
Kenosha-........ | eee 0 63 0 0 0 0 0 4 9 
Madison. ...... @ Bicaies. 0 207 0 3 0 0 0 6 8 
Milwaukee....- {ae 0 20 2 31 0 4 0 53 105 
es See DP inodad 0 116 0 12 0 0 0 13 ll 
Superior........ yrs 0 33 0 0 0 0 0 2 14 
Minnesota: 
* reo i Resabpen 0 21 2 0 0 0 1 4 26 
Minneapolis... _. B Bisons 0 282 4 20 13 2 0 s 4 
ST, 5 5 0 5 0 1 0 16 67 
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City reports for week ended June 4, 1938—Continued 






































piph-| Influenza | yea. | Pneu- | SCA! | small-|Tuber-| of ¥iq |tne” | Deaths, 
State and city therie sles | monia fever | PCx culosis ey cough all 
CASES |Caces Deaths | “55 deaths ceses | “25°S deaths cases | cases causes 
Iowa: 
Cedar Rapids. - {a a a 1 0 0 >) as 
Davenport..-.-. , ss hee , es 0 0 0 © Rieéeioe 
Des Moines... | eee 0 27 0 14 ] 0 0 22 
Sioux City..... 5 ee See {a 4 0 0 OP Btéitsince 
Waterloo. -.....- | ee ee _ ) Saanweme 8 0 0 2 isceintece 
Missouri: 
Kansas City_.. _) a 0 2 4 5 0 3 0 0 R5 
&t. Joseph seitienea , ee 0 0 1 0 0 0 0 0 13 
Ss aeeeee 2 1 1 3 6 30 6 12 1 2 167 
North Dakota: 
oa |) == 0 1 1 0 0 0 0 1 S 
Grand Forks... | Sa eee == 0 | ae 0  lotecnine 
| aS i] nn 0 3 0 0 0 0 0 3 4 
South Dakota: 
Aberdeen__....- {es ae © Lctsnee 1 )_ = 0 © ttaviewes 
Sioux Falls._..- © heiones 0 0 0 1 0 0 0 0 ll 
Nebraska: 
Lincoln........- | Se  } See 3 | ea 0 > as 
ee _; eee 0 132 4 0 0 1 0 1 65 
Kansas: 
Lawrence ...... =~ 0 6 1 0 0 1 0 1 1 
Topeka.__.....- i] eee 0 45 1 1 0 0 0 13 27 
Wichita_......- | Sia 0 36 1 3 1 0 0 12 21 
Delaware: 
Wilmington... i: oo 0 1 8 8 0 0 1 5 26 
Maryland: 
Baltimore. _...- 0 1 0 22 11 32 0 13 0 35 199 
Cumberiand.--- i} Pau 0 Gu 0 0 0 0 0 0 13 
Frederick. ._.. | ase 0 0 0 0 0 0 0 0 3 
District of Colum- 
bia: Washington. 6 2 0 44 4 11 0 g 1 12 135 
Virginia: 
Lynchburg-..--. |) as 1 0 0 0 0 0 0 2 15 
eC ) ae 0 0 1 4 0 1 0 2 20 
Richmond__...-. DP Eecens 0 170 2 1 0 4 0 0 44 
Roanoke--..... _) Reese 0 0 2 2 0 1 0 0 21 
West Virginia: 
Charleston..... eee 0 0 4 0 0 0 2 0 16 
Wheeling --..... _,| oe 0 Q 0 0 0 0 0 8 21 
North Carolina: 
Gastonia......- | eee See 7 Rineamenes 0 = 0 DP Retiene 
ae _f ee 0 16 1 0 0 1 0 15 22 
Wilmington__-- _ «5 MENS 0 6 0 0 0 1 0 5 13 
Winston-Salem. O tiecaee 0 36 0 0 0 0 0 18 10 
South Carolina: 
Charleston. .... Oh cened 1 1 2 1 0 0 0 0 22 
Florence_......- | ee 0 3 1 0 0 0 0 0 8 
Greenville_....- _, ee 0 4 0 0 0 0 0 3 8 
Georgia: 
Atlanta.-.-.....- 0 2 1 1 2 1 0 2 3 Q 58 
Brunswick. ...- D flsnbed 0 21 0 0 0 0 0 0 3 
Savannah.....- }, Saree 0 a 1 0 0 6 2 7 32 
Florida: 
Miami-_........ 0 1 0 0 8 0 0 0 1 7 89 
eae ; 0 5 1 0 0 1 1 1 22 
Kentucky: 
Ashland_......- RSE Fe 2, =e 0 = 0 == 
Covington.....- | eee 0 0 0 1 0 2 0 0 6 
Lexington_....- | See 0 9 0 0 0 1 0 1 19 
Louisville. ....- 2 1 0 31 6 7 0 6 0 4 65 
Tennessee: 
Knoxville_....- 0 2 0 11 2 10 0 3 0 3 30 
Mempbhis.. 0 3 2 4 1 8 0 7 0 3 07 
Nashville D hteives 0 13 5 0 0 2 0 2 ot 
Alabama: 
Birmingham... 1 5 0 11 6 1 0 0 0 0 47 
Mobile........-. De Gewaen 0 0 0 0 0 0 0 0 10 
Montgomery... » Sees eee | Aeon 0 | 1 B l.dencsce 
Arkansas: 
Fort Smith..... . Se ae ) ee 0 _ —— 0 © Easesns ° 
Little Rock..... | Se 0 1 5 0 0 0 © l.neacce = 
Louisiana: 
Lake Charles... 0 ) 1 0 0 0 0 0 0 2 
New Orleans... 3 38 3 1 7 0 0 ll 2 q 129 
Shreveport..... DP hecitives 0 0 2 0 0 2 2 0 36 


























































































































1047 June 24, 1938 
City reports for week ended June 4, 1988—Continued 
™ | 
Diph-| nfuenza | Mea- | Pneu- .-¥ Small-| Tuber- He W — Deaths, 
State and city | theria sles |monia| ayer | POX | culosis ~ at oa | = 
CASES | Gases! Deaths} °5¢5 deaths cases | 25¢S deaths cases | cases | “2USeS 
Oklahoma: 
Oklahoma City = 0 3 5 2 0 2 0 1 41 
,, >a © f .cnsneiadingense @ tcmuea 0 gy ee 0 | Se 
Texas: 
i aiaalhhcamieai 1 4 4 5 4 11 0 2 3 5 69 
Fort Worth_._- ; =e 0 1 5 3 0 6 0 0 48 
Galveston.....- ;); =e 0 0 5 0 0 0 0 0 15 
Houston........ DD eataidiin 0 0 4 3 1 5 1 0 70 
San Antonio... | Re 0 0 6 0 0 7 0 7 82 
Montana: 
Billings_.......-. 7) == 0 0 0 0 0 1 0 5 7 
Great Falls....- ,», = 0 2 2 1 0 1 0 5 ll 
) aan | ae 0 0 0 5 0 0 0 0 6 
Missoula....... _; =e 0 0 0 1 0 0 0 0 3 
Idaho: 
eee | See 0 0 0 1 0 0 0 0 5 
Colorado: 
Colorado 
Springs......- W ticashe 0 0 0 0 0 0 0 3 21 
Denver......... , =_——_ 1 19 6 16 0 4 0 9 73 
Pueblo........- | ae 0 19 0 0 0 0 0 5 4 
New Mexico: 
. EEE... | oe 0 1 3 0 0 6 0 1 18 
ah: 
Salt Lake City. 9g ee: 0 193 3 5 0 1 0 10 34 
Washington: 
ae 5 eae 1 3 2 1 0 0 1 39 85 
Spokane........ © Eedence 0 3 3 0 1 0 0 5 23 
Tacoma........ |, ae 2 0 0 1 1 0 1 0 3 26 
Oregon: 
Portland......-. 3 BR SES 2 26 5 9 3 1 0 5 93 
PR écacecdss © 1. .cccfooncuend D ieewenns 0 _§ Ree 0 | ae 
California: 
Los Angeles... 12 3 1 53 ll 29 0 12 1 32 256 
Sacramento-.... . 0 34 0 0 0 3 0 6 21 
San Francisco. . 3 1 0 3 5 14 0 6 0 29 163 
Meningococcus ' Meningococcus 
meningitis —_ meningitis Polio- 
ye- - mye- 
State and city litis State and City litis 
Cases |Deaths| %*S Cases | Deaths| “5° 
New York: ‘Tennessee: 
New York........... 1 1 0 ee 1 0 0 
Pennsylvania: ES 0 0 1 
Philadelphia_........ 1 0 0 || Alabama: 
0: Birmingham........- 1 0 0 
Cincinnati_.........- 3 1 0 || Louisiana: 
i ekitinkebimosinsiog 0 0 1 New Orleans_.......- 0 0 2 
Illinois: Texas: 
Eee 2 0 0 Ps cans dlinmes 2 0 1 
8 | SRR 1 0 0 || Montana: 
Michigan: ha EA 1 1 0 
CO ae 1 0 1 || Colorado: 
Missouri: a 0 0 1 
0 2 0 0 n: 
Maryland: lee Ea. 1 1 0 
altimore_..........-. 0 1 0 || California: 
District of Columbia: Los Angeles_........-. 1 0 0 
Washington......... 2 2 0 
Kentucky: 
Louisville............ 1 0 0 
Encephalitis, epidemic or lethargic-—Cases: New York, 1. 
Pellagra.—Cases: Chicago, 1; Charleston, 8. C., 1; Atlanta, 2; Savannah, 3; Birmingham, 3; Los Angeles, 1. 





FOREIGN AND INSULAR 


DENMARK 





Notifiable diseases—January—March 1938—During the months of 
January, February, and March 1938, cases of certain notifiable dis- 
eases were reported in Denmark as follows: 



































; Janu- | Febru- Janu- | Febru- 

Disease ary ary March Disease ary ary March 
Cerebrospinal meningitis . 5 3 10 || Paradysentery._.........- 15 20 238 
0 SSE 1,982 | 1,806} 1,775 || Paratyphoid fever........ 2 4 6 
SERS 98 72 57 || Poliomyelitis............. 7 5 5 
Epidemic encephalitis... 3 2 1 || Puerperal fever..........- 28 22 26 
0” 319 239 260 || Scarlet fever.............. 1, 009 694 581 
German measles. ........- 297 305 |,  —aenaeeeee 58 54 34 
I a nsdccnmnend 786 657 738 || Tetanus, neonatorum-....- 6 3 3 
Infiuenee..........ccccc.-| 7,183 | 6100 | 12,311 |} Tetanus, treumetic.......].......-}<<cccc- 2 
Lymphogranuloma.....-.- | eee see Typhoid fever. ........... | eer. 3 
ag INNS SERRE 6 1 || Undulant fever..........- 46 47 45 
GET ae? 6,717 | 6,955 | 7,365 || Weil’s disease............-. 3 | eee 
| eS 704 5 655 |} Whooping cough.........- 1,122 | 1,022; 1,076 

ITALY 


Communicable diseases—4 weeks ended March 27, 1938.—During the 
4 weeks ended March 27, 1938, cases of certain communicable diseases 
were reported in Italy as follows: 

















Disease Feb. 28 | Mar. 7-13 | Mar. 14-20 | Mar. 21-27 

0 SE scaihiadisiinemnaiaiiiinapuiiienialacd 7 8 8 7 
Cerebrospinal meningitis.....................-- 46 57 60 55 
| RES Rei EIEN ai 401 496 533 601 
EEL LAE TE OIE ES 595 659 555 615 
SI sisinstit th hevecatunleaetatininninentia ten Heoeiniddiadln 13 13 6 52 
NESE SPELLS CELE POLES 7 23 13 17 
NS RR | Bee Sve 1 1 
BCR, iE IY a LS ES RES 3, 199 3, 921 4, 255 3, 714 
EG RRS: ALTE ES ES aN LE. 340 358 408 413 
OEE ITER TES 31 22 28 28 

ans iiistelh tain hii dia iinincieetnibinenicipptidienidiaiiat ll 5 6 28 
EGE EE LEAST SLE SE 16 24 16 17 
ETE OE TEE 39 33 32 33 
TEA, SEC Ee ae 286 321 804 839 
i ieee 202 193 204 216 
SOE IOSD 97 100 133 126 
REPRESS LAPEER: 305 459 407 426 
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